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HE’S USING PRATT & WHITNEY 


MACHINE TOOLS 


Keller Tracer-Controlled 
Milling Machines 
Cutter and Radius Grinders 
Vertical Surface Grinders 
Vertical Die and Surface Grinders 
Gear Grinders 
Deep Hole Drillers 
Kellerflex Flexible Shaft Machines 
Diaform Wheel Forming Attachment 


Jig Borers 

Precision Rotary Tables 

Vertical Shapers 

Toolroom Lathes 

Automatic Lathes 

Automatic Centering Machines 
Thread Millers 

Vertical Millers and Profilers 
Die Sinkers 

Automatic Duplicating Machines 


CUTTING TOOLS 


Keller Cutters and Tracers 


Any job he tackles turns out right — 
within the tolerances given on the print. 
Why? Because he’s working with 
PRATT & WHITNEY Precision Machine 
Tools, Cutting Tools and Gages. 


Taps (all types) 


Dies (all types) 
Screw Plates 
Milling Cutters 


No wonder he’s good! 


Twist Drills 
Deep Hole Drills 
Reamers (all types) 


Skilled men, working with precisu 
will turn out better work — fas 


Metal Slitting Saws 

Multiple Thread Milling Cutters 
Form Cutters 

End Mills 

Profiling Cutters 


Counterbores 

Cut-Off Blades 

Thread Rolling Dies 

Solid Carbide and 
Carbide Tipped Tools 


Die Sinking Cutters Kellerflex Burs (Steel and Carbide) y 
GAGES 
Cylindrical Plugs and Rings Hoke and USA Precision Gage Blocks 
(Steel and Carbide) (Steel and Carbide) p 


Thread Plugs and Rings 
(Steel and Carbide) 
Pipe Thread Gages (Plugs and Rings) 
Snap Gages (AGD Adjustable Limit) 
Snap Gages (Roll Thread) 
A.P.1. (Oil Country) Gages 
A.A.R. (Railroad) Gages 
Precision End Measures 
Universal Internal Comparators 


Supermicrometers 

Standard Measuring Machines 
Electro-Mechanical Lead Testers 
Electrolimit Comparators 
Air-O-Limit Comparators 
Tri-Roll Thread Comparators 
Continuous (Mill) Gages 
Multiple Station Gages 

Special Gages 


Division NILES - BEMENT - PON 
WEST HARTFORD 1, CONNEC’ 


Dedicated to Accuracy for 


BRANCH OFFICES: Birmingham «+ Boston ¢« Chicago ¢ Cincinnati 
Cleveland «+ Dallas (The Stanco Co.) « Detroit « Houston (The Stamo Co.) 
Los Angeles New York Philadelphia Pittsburgh Rochester 


St. Louis San Francisco © Export Dept.: West Hartford, Conn. 
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Ground Surfaces of High Speed Steel Cutting Tools 
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Centrifugal Steel Casting in Permanent Molds . . . By Jack Osborn Felt 41 


Designing for Efficiency: Checking Tapers 
by the Sine Bar Method . . . .. . . . « By John M. Lee 44 
{utomatic Control of Machine Tools . . . . . . . By J. M. Delfs 4 
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Represented in the Domestic Oil Fields by: Colcord-Wright Machinery & Supply Co., St. Louis. Mo.; C. J 
Baker Co., New Orleans, La.; Moore 


To Bolster U. 8. Detense 
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LANDIS THREADS AGAIN 
HELP AMERICA*REARM 


Threads produced by the various types of 
Landis Threading Equipment are 1gGin im- 
portant in the operation of war materiel, 
Hundreds of Threading Machines, thou- 
sands of Die Heads and Taps, hundreds 
of thousands of sets of Landis Chasers 
were supplied to manufacturers of 
materiel during World War It 


— 


wor 


wos 


once estimated that enough Landis Taps 
=e"5 were in use to thread 20,000 shells 


a month. 


Illustrated on the left are three important 


vartime adaptations but all Landis 
Threading Equipment can do an out- 
standing defense production job. Neces- 


sary adaptations, either in equipment or 
process, are developed by our En 
Department from the wealth of experi- 
ence gained during World War ||. Writ 
for further information 


LANDIS pine 


WAYNESBORO, PENNSYLVANIA, | S 
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J. Harter Machinery, H oy 
Francisco, Calif.- Hendrie & Bolthoff Mfg. & Supy 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


Machinery Co., Los Angeles and San 


ineer 
INDICATE A-10-2 The To! Engine 
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STYLE “S” SURE-GRIP DRAW-IN 
‘ 


MASTER COLLETS and PADS 

Cleveland 
Cone 
Greenlee 
Gridley and Acme-Gridley 
National Acme 
New Britain 

Available for all sizes of above machines 


up to and including 3/2” capacity. 


Masters and 


for BETTER PERFORMANCE aac BETTER PRODUCTION 


AK 
STYLE “B” 


MASTER FEED FINGERS and PADS 
Brown & Sharpe 
Cleveland 


Cone 


Davenport 
Greenlee 


Gridley and Acme-Gridley 
National Acme 


New Britain 
Available for all sizes of above machines 


up to and including 3/2” capacity. 


Ask for Style ‘“S’ and Style “B” Bulletins which give all 
performance features, price savings, and ordering information. 


3 G E B R T H we Ss 
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SPUR AND HELICAL 
GEARS AND SPLINES 


up to 8” diam. and 5” face width 


READY TO HOB 15 SECONDS --+AT 37 FINISHED, 
TWO 3%" GEARS SECONDS IN 58 SECONDS 


Ready for reloading. 


Just before button Hob has completed Nearing the end of 
is pushed its plunge cut and the climb cut. 


to start the cycle. transverse feed of 
“Vite boday for Announcement Kulletin Ne 


work starts. 
7171 E. MceNICHOLS RD. + DETROIT 12, MICHIGAN 
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Adjustable Limit Snap_ Googe 
n nes an Indicating DIA Snap. 


= 


mS... by simply fitting 
TANDARD Dializers to 
pur present AGD Adjust 
ble Limit Snap Gages 
Models A, B or C) you can 
Bonvert them to Dial Indica- 
br Snap Gages! 

ov will gain all the ad- 
ontages of indicating 
struments at considerable 
pving in cost! 


SIZES TO FIT ALL 
AGD Adjustable 
Limit Snap Gages 

(Models A, B or C) 


Dializer No. 1 


IALIZER easily installed or 
onsferred from one frame 
b another. 


OF ADNISTRENT of Fits AGD Frames 1 thru 6 

calizer No. 2 

BCCURACY ASSURED by Fits AGD Frames 7 thru 10 


reed principle. 


furnished with Dializer No. 3 
Fits AGD Frames 11 thru 16 


ations, 


j ther 0001” or .001” grad- 


POPULAR ACCEPTANCE 


orders are good evidence 

bf practicality and tested-in-use 
dlue. Write for prices. Be sure to 
ppecify size and quantity. 


* Patent Applied For 


(ie 
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ALWAYS AT YOUR SERVICE 


YOUR LOCAL DISTRIBUTOR 
carries a complete stock of 
WINTER Taps on his shelves—as 
close to your tapping problems 
as the telephone on your desk. 


WINTER 


HAND TAPS 


UNIFORMLY ACCURATE TAPPED HOLES are 
easily attained when you specify 

Winter “Balanced Action” Taps. Among other 
factors, accuracy of spacing and concentricity of 


chamfers assure this. Infinite care is taken 

to see that all cutting edges are truly concentric 
with the axis of the tap, of the same shape, anid 
equal spacing. The complete Winter line includes 
chip driver, hand, machine screw, pipe, nut, 
tapper, and pulley taps. They are stocked by 
distributors near you and at factory branches in 
New York, Detroit, Chicago, and San Francisco. 
WINTER BROTHERS COMPANY, Division of 
the National Twist Drill and Tool Co., 
Rochester, Mich., U.S.A. 


BROTHERS COMPANY 
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SHEARING ACTION 


REAMING WITHOUT CHATTER 

in deep, small diameter holes is easy when you use 
National “Shearing Action” Spiral Fluted 
Reamers. As with all reamers bearing the National 
name, you can be sure of smooth finish and 
exact tolerances. “Shearing Action” is 


a plus value you get ih National cutting tools. The 


complete line includes reamers, end mills, 

twist drills, milling cutters, counterbores, hobs, 
and special tools. They are stocked 

conveniently near you at factory branches in New 


York, Chicago, Detroit, Cleveland, and 


San Francisco. NATIONAL TWIST DRILL AND TOOL 
COMPANY, Rochester, Michigan, U. S. A. 


J “CALL YOUR DISTRIBUTOR” 


It is National’s firm belief, based on long experience, that the 
local industrial distributor is the one best source for all staple 


industrial needs—including NATIONAL Metal Cutting Tools. 
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Electro-Magnetic 


and Brake 


Now, with one convenient control the Cincinnae o 


new electro- -magnetic clutch and brake 
start and stop Cincinnati Shapers with a 
finger touch. It is the simplest, fastest 
control on any shaper. 


Important advantages: 
Ram is positioned quickly, accurately by 
* instant action of clutch and brake. 


Starting and stopping by just 
a light touch. 
The single control lever is at 
* the most convenient operator 


position. 


Clutch and brake operate 
* without grab... are powerful 
and smooth in action. 


5. No adjustment of clutch or 
brake is required. 


This clutch and brake are standard on all 
new Cincinnati Shapers. They are Warner 
units which have been thoroughly proven 
on machine tools. 


Write for complete Cincinnati Shaper Catalog N-5 


SHAPERS - SHEARS -- BRAKE 
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more HOLES 
1500 of them 


To be sure, this may be an unusual job. 

However, it proved the flexibility and practica- 
B bility of the Bullard Spacer. 

required several combination of settings 

® between the work location on the table and the 
drill saddie and arm. 

However, the actual set-up and machining 
time figured 5-% hours for the Spacer instead of 
\-4 by the best previous method. 

This case study illustrates the possibilities 
and wide application of the Bullard Spacer. 

Here is a machine for spotting, drilling, 
counterboring, reaming, or tapping— without jigs. 


Cc 
BRIDGEPORT 2, 
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mear Making 


Holding production to exceptionally close 
tolerances is a marvelous team accomplishment 


The details are ‘top secret’ Each maker here represented is a 
specialist in his own right. The technical supremacy of 
our civil and military aviation, our guided missile and other 


~ developments, is directly augmented by the inventiveness 

a p y aug y 

se of all our instrument makers and the excellence of their 
manufacturing techniques. 


Where gears are concerned, the skill of shop experts combined 
with Fellows precision equipment achieves exceptional 
accuracy on a commercial basis. For fine-pitch gears, 
Fellows 3-Inch Fine-Pitch Gear Shapers, Shaving Machines, 
Red Liners, and other inspection equipment, present 

an unbeatable combination. 


LL Fellows Experts are constantly available to discuss costs 
me* and the Fellows Method of fine-pitch gear production. 
Catalog literature is yours for the asking. 


NE FELLOWS GEAR SHAPER COMPANY + Head Office and Export Department + 78 River Street, Springfield, Vermont | 
anch Offices: 616 Fisher Bldg., Detroit 2 + 5835 West North Avenue, Chicago 39 - 2206 Empire State Bldg., New York | 


tober, FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-10-11 } 


be 
~ 
4 
Nj 
Ry 
i; 
4 
| | 
Gira 
a 
‘We 


PRODUCTION 


Continuous Miller... made from readily availabldm 
parts... helps Heli-Coil step up output 


combined with motorized rotary table and work-holding plate, makes a 
continuous miller for squaring ends of thread inserts for Heli-Coil Cor- 


poration. Number of pieces per hour, 24% times that obtained from #1 Miller 
previously used. 


| A VERSA-MIL BASIC UNIT, mounted on frame of a discarded drill press, 


VERSA-MIL may also provide you with an immediate, low-cost solution 
to many of your machining problems. You need not wait for additional 
new machine tools. 

VERSA-MIL is a rugged, direct-powered tool, built to machine tool 
precision standards. It may be combined with machine tools you now 
have to provide a wide range of additional functions; milling, drilling, 
boring and grinding, at spindle speeds from 44 to 18,000 rpm. 


i Ni . BASIC UNIT mills, drills and bores 

Our new 24-page Bulletin #6, containing specifications and capacities, spindle speeds from 44 to 408 

1 7 

and illustrating typical uses, may ease machine tool difficulties for you. per minute in mild steel hccesvr ha 
You may have your copy by writing to Versa-Mit, 30 Church Street, angular positions. 


New York 7, N.Y. 


cet EXTRA MACHINE TOOL CAPACITY wii 


Trade Mark 


The Tool for Precision 
Milling, Boring and G:inding 


; r ‘nainee 
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it BAR STOCK is here tested at 
Butterfield for microstructure. 


q Union Twist Drill Company 
A complete line BUTTERFIELD DIVISION 
for all types of applications. Derby Une, Verment 


, > In Canada: Rock Island, Quebec 
Made in high speed or carbon steel 
4 

or best results on every job. 


BUTTERFIELD 
e Your Nearby 
Butterfield Distributor tHE 100% Toots 


For rompt Deliveries Every Tool Individually Inspected i 


ind Service TAPS DIES REAMERS SCREW PLATES 


lobe 
j mo FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-13 13 


Be sure of | ag iS ected 4 

| each tool individually insP E 4 


Over 100 years devote 


ideal of develop 


ing the! 


line of cutting tools in tis 


. that’s what 


underwrite 


purchase you make of any} 
in the Simonds Line. 
\ 


And don’t fo 


gel thi 


100°; Simonds Quality ‘ 


beginning with 
your job from Su 
and going 
Simonds famou 
(first in this cot 
Here, in th 
trolled-conditi 
straight-line pr: 


steels pr 
ndsownstd 
the 
W indowles 
try). 
completelt 
plant, 


ction met 


a 
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ented by special equipment 
ce cutting tools of one qual. 
simonds TOP Quality. 
can bank on it that 
nonds Tools will deliver 
lormance on any job... 
ind hacksawing, 

ne cutting with 

ind sizes. So, if 

evel production 

then specify 
distributor or 

rement you may 

e tools shown 


start to save, the 
INDS! 


SIMONDS 


SAW AND STEEL CO. 


FITCHBURG, MASS. 


Branch Offices in Boston, Chicago, San Francisco and 
Portland, Ore. Canadian Factory in Montreal, Que. 
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The biggest name in 


BROACHING 


LAPOINTE’S name is big because it’s the world’s 
oldest manufacturer of broaches and broaching 
machines... 


Because it’s also the world’s Jargest... 


Because its engineering facilities and production 
know-how are unequalled... 


Because it takes responsibility for the complete 
job: machines, tools, and fixtures... 


Because it represents the accumulation of nearly 
50 years of broaching experience... designing, 


building, and tooling such machines as this, 
LAPOINTE 


25 ton, 66-inch stroke 
Double ram vertical, heavy duty 


BROACHING MACHINE 


with fixtures that automatically centralize and 
hydraulically clamp; electrically interlocked with 
the ram of the machine. 


Simple to operate, simple to load and unload. 
That’s why this machine has such a high produc- 
tion rate, even for relatively large parts. Shown 
here, it is broaching tank track link shoes from a 
chrome vanadium forging, at a speed of 200 parts 
per hour — at 85% efficiency! 


e Broaching Machines if you write today for Bulletin DRY. © 


HUDSO! e U.S.A. 


Sranth Factory: Watford, Herts... England 
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PRODUCTION ON CENTERLESS GRINDER 


times per wheel-dressing 


ridge rivets 
rless-ground 
n wheels on 
2 centerless 
the one shown 
raph above. 


Metober, 105] 


How to increase production is a matter ther meta ich as cast iron, brass, 
f vital import in every plant in ths bronz 1luminum or on materials like 
country. Here’s how one manufacturer teatite or plastics, Robertson grinding 
icked the problem: Ww] r yned to give you a com- 
He had th: b of manufacturing binatior f 1h production, quality 
cotter-pin rivets for temporary bridag 1] 
structures. In grinding these from dro; ne reason why a Robertson whee! 
forging, he was getting only 25 rivets Nas S iccessful in this application, 
per wheel-dressing, taking off 1/16’ ther that 
stock on a plunge cut. This was not we knew firsthand all the details of 
fast enough. t manufacturer's problem. We were 


A Roberts n engineer was Ca 1 1Y tf reicre Qlv 1 f 
and, after studying the problem, recon the proper arain and arade to do the 
mended a : 


Production was increased to 


MANUFACTURING CO. 


ROBE ReSOW TRENTON 5, NEW JERSEY 


RESIN-BONDED AND VITRIFIED-BONDED GRINDING WHEELS » MOUNTED WHEELS + SEGMENTS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-17 
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You get more 
duplicate 
parts... with 


Form Catters 


MADE OF HIGH SPEED STEEL, Union form cutters 
are designed to cut with high accuracy 
within commercial limits. Where even 
greater accuracy is required, we are prepared 
to grind form cutters to much closer limits. 


UNION FORM CUTTERS, as the name implies, mum production of duplicate parts with 
are made to a certain outline or shape, for a single cutter —and for greatly reduc- 
the production of parts which shall be dupli- ing milling expenses in this type of 
cates, regardless of the number produced. operation. 


Since they are ground on the face of the 
tooth. their h d b FORM AND PROFILE 
ooth, their orm remains unchanged by CUTTERS IN GANGS Pi, 
repeated sharpening — when properly done Many pieces now machined in successive stages is is 
— so that every piece milled during the life may be more economically handled in one | Maze 
operation, using the proper gang of form 
of the cutter will be a duplicate. And since, cutters. Or, form cutters may be combined with [# 
. . . - plain mills, side mills and half side mills to 
like all Union tools they are built to give the We wil be 
extra-long service life, you'll find that Union to suggest the proper assembly of cutters on 
form cutters are your surest bets for maxi- teniastcnalnctlaceananti 


no other form cutter 
will outperform 
a 


contact your local distributor 


His name is listed in Union’s THOMAS’ REGISTER insert under “Drills, Twist”. 


UFACTURING 60, 
UNION TWIST DRILL COMPANY, atHoL, MASSACHUSETTS 
H (a) BUTTERFIELD DIVISION, Derby Line, Vt., Viet, 
S — Hobs Plates, Reamers . . . BUTTERFIELD DIVISION, 
Reamers Carbide Tools Cutters, Twist Drills, Hobs, Reamers, 
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i « Why are gear teeth given the 
Elliptoid tooth form or crowned 


A. To PREVENT “end bearing” in 
service. 

Q. What is “end bearing’’? 

A. A concentration of load at the 
end of the tooth due to end contact 
between teeth rather than its dis- 
tribution along the entire tooth face 
—the condition for which the tooth 
was designed. 


Q. Why is “end bearing”’ 


A. Because it imposes concentrated 
stresses beyond the fatigue strength 
of the material at the contact point 
which may lead to premature failure. 
It is also an important cause of 
noisy gear operation. 


footh crowning 


Q. What is ge: 


A. A calculated elliptical reduction 
in tooth thickness from the point of 
maximum crown (usually the center) 
toward both ends. Normally _ it 
amounts to .0003” per inch of face 
width per side, but this is optional 
depending on service conditions. 


Q Lon é 
by any ofn 
A. No. Because 


1. It is practically impossible to 
assure perfect alignment under all 
conditions of loading due to un- 


deflections in shafts, bear- 


& MACHINE co. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


INDICATE A-10-19 


ings and the mountings, all of which 
are elastic. 

2. It is also impracticable to 
avoid all fire distortion in hardening 
gears which have been machined 
previously. 


Q. How are gear teeth crowned? 


A. On Red Ring Shaving Machines. 


A. Positively. Such a large number 
of leading automotive gear plants 


‘would not be using it otherwise. 


Crowning is controlled on the 
Model GCI Shaving Machine by 
locking the cam which actuates the 
table movement at the desired 
point. Models GCU and GCV use 
formed cutters ground precisely to 
the amount of crown required. No 
variation is possible without chang- 
ing cutters. 


In a random check of 4000, 1” 
face gears the maximum variation 
in the amount of crown was within 
the specified tolerance of .0002”. 
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SHEA 


For Your Defense Production 


@ Cuts clean, accurate discs up to 75” dia. 
in a matter of seconds. 


@ Turns smooth, high flanges on heads up 


pos to 73” dia. in a matter of seconds. 


@ Capacity up to 8 ga. mild steel, 
12 ga. stainless steel. 


@ Minimum investment in machine and 
tools for hi-production of a vast size 
range of discs and heads. 


@ Fast set up for either circle shearing or 
flanging operation. 


NIAGARA MACHINE & TOOL won e 


of Americ’ Most Compl Line of Pres 
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Way Valve —This inexpensive valve 
bive long service and is designed to 
be small bore single acting cylinders 
bs the Schrader ClampAir. The stain- 
eel lever is functionally designed for 
ve stops and facilitates comfortable 
operation. A small hole in the lever 
Bdes means for mechanical operation 


pirec 


es With Hand Lever (Two, Three and 
Woy Types) Durability and simplicity 
struction feature these forged brass 
which are designed for easy hand 
potion. One hardened steel bolt holds 
o-pivce body and internal parts in 

1 contributes to time-saving, low- 


moir.jenance 


Wes With Mechanical Lever (Two, Three 
Four-Way Types) This type valve is 
ar to the one described above but has 
"er arranged for mechanical actuation 
provide automatic operation. The rugged 
Hever will stand up under rapid actua- 
hover long periods of use. 


Cylinders * Op erating Valves 
Mis & Shear Controls « Air Ejec- 
Sets * Blow 
buplers * Air 


Guns * Air Line 
se & Fittings * 
re Regulators & 
ners * Hydraulic 
Uniflare Tube Fittings 


You can eliminate the tiring muscular 
work of setting mechanical clamps, as 
well as reduce the time for clamping 
with the new Schrader ClampAir. 

It is actually a bantam-size air cylin- 
der, with sufficient power to hold the 
work firmly in place for as long as you 
want... with the same force every time. 
Once you start using the Schrader 
ClampAir for your holding operations, 
not only will your productions be in- 
creased but rejects will be fewer. 

Various types of machines, such as 
Drill Presses, Milling Machines, Gluing 
Devices and many others, are natural 
locations for Schrader ClampAirs. 


Clampair cylinders can simplify 
any work holding operation 


Moreover, since they are basically push 
type cylinders, they can be used in 
many mechanisms to furnish a short, 
sturdy push stroke. They are available 
in either end or side mounting, and a 
variety of bore diameters and stroke 
lengths. 

Look over your shop and note the 
many places where Schrader Clamp- 
Airs will help you do jobs faster and 
safer—without fatigue...or, submit your 
problem to us. We will be glad to help 
you determine what will best fit your 
needs. Send us a letter outlining your 
particular installation, your idea, or fill 
out the coupon below. 


Mail this Coupon Today 


and valves. 
Name 
Company 
Address 


A. Schrader’s Son 


Division of Scovill Manufacturing Company, Incorporated 
462 Vanderbilt Avenue, Brooklyn 6, N. Y., Dept H-5 


Please send me further information on the Schrader ClampAi: 


Title 
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This unique new process takes a pre Dusly 
hot-worked billet and hot forms it into g 
one-piece hollow steel aircraft prope ler, 
Now, in three steps requiring only a few 
minutes, a superior propeller is produced tho 
formerly required hours of work. 


The development gave rise to the problem 
of building a special 15 ton die thot would 
provide a quenching action from 1450 
degrees in a five minute press cycle. 


| aircraft 
propeller blades 


For a die like this, the diemakers called for, ,. 


Photograph through the courtesy of the 
Progressive Welder Sales Company, Detroit, 


Reliable Danly precision plus unmatched 
facilities for the production of standard or 
special die sets like the one shown here 
make Danly Die Sets the first choice of 
diemakers everywhere. A nation-wide 
system of branch assembly plants* 

assures prompt, time saving service. 


DANLY MACHINE SPECIALTIES, INC. 
2100 South Laramie Avenue, Chicago 50, Illinois 


*CHICAGO 50, 2100 South Laramie Avenue 
“CLEVELAND 14, 1550 East 33rd Street 
*DAYTON 7, 3196 Delphos Avenue 
“DETROIT 16, 1549 Temple Avenue 
“GRAND RAPIDS, 113 Michigan Street N.W. 
INDIANAPOLIS 4, 5 West 10th Street 
*LONG ISLAND CITY 1, 47-28 37th Street 


“LOS ANGELES 54, Ducommun Metals & Supply Co., 
4890 South Alameda 


MILWAUKEE 2, 111 East Wisconsin Avenue 
PHILADELPHIA 44, 18 West Chelten Avenve 
*ROCHESTER 4, 16 Commercic! St. 
*Indicates complete stock 


MORE THAN 25 YEARS OF DEPENDABLE SERVICE TO THE STAMPING InoUSTRY 
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broaching isn’t the answer, 
: well tell you, too..... 


The fact that broaching accurately removes metal faster 
than any other process does not make it a panacea to in- 
crease the productivity of ANY operation. 


Naturally we want to see broaching used wherever pos- 
sible. But, today especially, with productivity for defense 
so vital, we don’t want to see it used where it shouldn't 
be used and we do want to see it used to its maximum 
effectiveness. 


Colonial’s broaching specialists have been through the mill 
for years on practically every kind of broaching job there 
is. They know where broaching can and cannot be used 
effectively. What is more, they know HOW it can be used 
MOST effectively. 


They have learned the hard way that the wrong broach, 
fixture or machine—even if it costs a few dollars less—is 
poor economy. It costs more in the long run, cuts pro- 
ductivity. 


They want to help you make doubly sure you are right be- 
fore you release an order for broaching equipment or tool- 
ing. They will check your requirements without cost to you. 


BROAGCH CO. DETROIT 


For Your Tool Room 
A wall or bulletin board poster 
of DO and DON’T items that 
should help you reduce broach 


maintenance cost. No charge. 
Ask for BN-1250. 
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When the heat’s on for 


civilian or defense production 


HEALD PRECISION helps to KEEP 7EM FLYING 


In aircraft production, quality and precision Whether it’s a reciprocating or jet type engine 
take precedence over all other factors. But for civilian or military use — Heald can supp 
speed can be mighty important, too. Heald the equipment and experience that will smoo 
machines meet both of these requirements — the way to faster, easier and better producti: 


turning out precision finished parts with the Remember — when it comes to precision fins 
highest degree of accuracy, at production rates ing, it pays to come to Heald. 
consistent with customer requirements. 


HERE’S WHY 


/ Ready Adaptability of Heald eng 
* ing to new applications. 


2 Smooth Performance of basic mod 
* and equipment. 


3 Constant Feed Hydraulics maintain 
* sistent feed rates throughout longes 


Heald Model 321 Bore-Matic performs multiple precision borizing 
operations on magnesium accessory cases for aircraft engines. 


HEALD macuHiNneE COMPANY 
WORCESTER 6, MASSACHUSETTS 


k 
Branch Offices: Chicago ° Cleveland ° Dayton e Detroit e Indianapolis ° New Yor 
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What is “Hy-Power’’? «neart” of 


the “Hy-Power” hydraulic system is the unique “Hy- 
Power” Generator—a combination of motor, pump, oil 
reservoir, control valves and high pressure intensifier 
assembled as a compact, self-contained unit—an exclu- 
sive, highly useful Hannifin development. 


What will it do for you? This ““Hy-Power” Generator, 
operating Hannifin work tools with instantly reversible 
push-button control, gives you “Hy-Power”’ Hydraulics; 
enables you to rivet... punch... form or bend with 
forces up to 100 tons (more with multiple cylinders). 
Everywhere, engineers are turning to this modern 


hydraulic power source for cost-reducing production. 

No doubt you can profit through Hannifin’s wide 
experience with ‘Hy-Power” Hydraulics and practical 
recommendations for its use in your plant! Hannifin 
Corporation, 1119 S. Kilbourn Ave., Chicago 24, IIL. 


DESIGN ENGINEERS AND TOOLING SPECIALISTS...PUT THIS 
FINGER-TIP CONTROLLED WORK CYCLE TO WORK FOR YOU! 


A. FAST APPROACH—Pressing button B. WORK STROKE—Hydraulic pressure is C. AUTOMATIC RETURN—At peak hydrau- 


finger control) moves ram up to work automatically intensified, and the riveting, lic pressure (adjustable), the ram reverses 
at fas ed, using primary hydraulic pres- punching, forming, bending is completed. automatically; returns to starting position. 
ure. Kam returns instantly to starting posi- 


me button is released. 


do ALL you CAN do...with 


‘Cylinders * Hydraulic Cylinders + Hydraulic Presses * Pneumatic Presses * “Hy-Power" Units + Air Control Valves i 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-25 25 


fi 
j 
see 
a 
: 
A 
i 
q 
3 


You Can Select Faster, More Efficient 


PRODUCTION 


from the broader range of Brown & Sharpe Cutters 


The closer you match your cutters to for special uses. And every cutter 154 


each job, the faster, more efficiently they quality product . . . designed anc pr 


will cut...and the less power it duced to fulfill the enduring accuracy 

will take. that is built into today’s milling 
Brown & Sharpe offers a complete machines. 

range of cutters that permits accurate Whenever you order cutters, spec!’ 

selection of exactly the right cutter for Brown & Sharpe and be sure of getting 

each cutting job! Styles include every maximum cutter producti W rite for 

type from plain milling cutters and end complete catalog. Brown & irpe Mig 


mills to metal slitting saws and cutters Co., Providence 1, R. L., ! \ 


WE URGE BUYING THROUGH THE DISTRIBUTOR 


Brown Sharpe 


26 


ineer 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-26 The | Enginee’? 


aff 
‘ 
| 
\ 
~ 
| 
} 
= 


if 


those 


JA ATION 


SCULLY-JONES 
HEAVY DUTY CLOSE CENTER 
TAP HOLDERS TAP DRIVERS 


HOLD AND DRIVE LARGE TAPS MAXIMUM CLEARANCE BETWEEN CENTERS 


se rugged, one-piece tap holders are widely used in radial When tapping holes close together or near a shoulder, 
| presses, turret lathes, horizontal boring mills the S-J Close Center Tap Drivers will do the job. As 
they are smaller in diameter than machine spindles, they 


similar machines for heavy duty tapping operations. 


body wall takes a lot of punishment, yet is provide maximum clearance between centers. 


ersize in relation to spindle diameter. Hole and The hardened, splined section furnishes a positive drive for 
are concentric within .002”. The hole centers the square of the tap. Cellet action of the split bushing on \s 
f the tap, and a broached square furnishes shank of tap reduces strain,and cuts down tap breakage. As 
the tap works harder, bushing grips shank tighter. Three 


irive 


series—short, medium and long. 


SCULLY-JONES 
HEAVY DUTY 
TAP HOLDERS 


7 
Typical tapping operations 
which are no problem with 
SBS S-J Close Center Tap Drivers. 
SCULLY-JONES 
CLOSE CENTER 
TAP DRIVER 
» 
Write for Bulletin No. 4-50 a. | 
on Scully-Jones Tap Holders and Drivers Pi 2 


Shows complete range of sizes, specifications and prices. & tie, a 


WU GET LOW COST, FAST, ACCURATE PRODUCTION WITH OUR STANDARD AND SPECIAL TOOLS 
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KWELL ST., CHICAGO 8. ILLINOIS : 


Proof: is contained in the 20-page book, 


“LUSOL—the all-chemical Metalworking Solution”. It's free, 
and so is enough Lusol to compare against any cutting 
fluid you now use. Simply write: F. E. Anderson Oil Com- 
pany, 213E, Brownstone Avenue, Portland, Connecticut. 
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The 


Letter from the 


The other day a brochure arrived in the mail from a large, inde 
pendent research laboratory, which outlined rather interestingly the 
facilities available to industry and described some of the types of re- 


search programs which are currently being conducted. 


Toward the end of the brochure were several references to research 
activities in the field of production or tool engineering, and this started 
the editor thinking of the amount of researth in the field of tool engi- 
neering that is being undertaken by industry. 

Running down a mental list of recent developments in tooling. ma- 
chinability, etc.. the sponsors in most cases appear to be government 
agencies, armed forces groups. or manufacturers attempting to better 
their products or provide more data on their use. 

All of these are logical activities for the respective groups, of course, 
but how many manufacturers producing goods for the consumer sys- 
tematically undertake investigations of a basic nature on new tooling. 
new processes or new materials which might save considerable sums in 
production? Materials, well admit. come in for more study than the 
others mentioned, and many that are not mentioned. 


But how many manufacturers put tool engineering research on a 
relatively long-term investigative basis to explore new fields or new 
possibilities for their production lines? We mean. by long-term, a 
project financed over say a three-year period as opposed to an engi- 
neers studying the problem for a month or two to attempt a solution. 


i'd appreciate your comments on this: perhaps it might be the basis 


for a published study on the subject. 
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Are All Air Cylinders ALIKE: 


FLOATING BRONZE CUSHION SLEEVE / 
\\ 
CUSHION FLOATER RING Wa SEAL \} 

PISTON PACKING EXPANDER SPRINGS Y | 


BALL CHECK VALVE 


GROUND AND POLISHED rRop 


| 


| 
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Tle 
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SELF-ADJUSTING ROD PACKINGS 


SHAKEPROOFED STAINLESS STEEL 
BLEEDER ADJUSTMENT 


RING SEALS 
/ FLANGE é anna 


BRASS CYLINDER TUBE 


Cylinders 


Not when it comes to cushion sleeves, flange design or the packing 
of pistons and piston rods. Each 6f these elements of the Hanna low pressure 
cylinder provides special bénefits for you. Notice the expander springs 
which insure uniform contact of piston packing with cylinder; the cork floater 
ring facilitating cushion alignment with head and insuring a seal during 
cushioning; the spring-backed chevron rod packings, self-adjusting for 
consistently correct compression; the flange design permitting removal 
of front head without disturbing mounting. These Hanna-engineered features 
are refinements resulting from fifty years’ experience in design and... 4,11 informotion on 
application of pneumatic and hydraulic equipment. To you they enna Low Pressure Cylinder 
mean increased efhciency—decreased maintenance. ask for Catalog No. 236 


Hanna Engineering Works 


1768 Elston Avenue, Chicago 22, Illinois 
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A Modern Fable 

\ r NINE O CLOCK of a cold morning in December, the officials, directors and stockholders of the 
\-\ Manufacturing Company met to formally close the business. dissolve the X\-\ Company, and 
lispose of plant and equipment. The step was a hard one to take, and everyone around the long 

ctors’ table seemed to wear a look of incomprehension about the whole proceedings, as if 

lamity had struck the company overnight without advance warning. 

(here were losses to the company-——-some substantial figures in red had been piled up during the 
several months preceding this meeting—-but there would be no great loss in disposing of physical 

sets, since most of the equipment had long since been depreciated fully. and the buildings would 
probably bring more than their depreciated book value. 

Some 1500 employees would lose their jobs and incomes, though, and in the medium-sized town 
where the X-X Company was located, this was a serious loss to the community. Some of these 
people could be absorbed by other companies; others might find some job openings in nearby 

wns, but unless another manufacturing enterprise were found immediately to take over the X-X 
Company's plant, many families in this small town would have to move elsewhere to find jobs. 

lhe officers of the X-X Company, distraught over this extreme end result of many months’ opera- 
tion in the red, tried with difficulty to establish some reason for the complete failure of a going 

anufacturing concern. Engineering was good—they had just provided a product design about six 
onths previously which had great market potential. Sales had been good, particularly with the 
ew product design. Management was experienced in many phases of financial operation. 

(here is a simple answer to this, of course. and any good engineering counsel could have told 
them the answer long before that dissolution meeting. Much of that answer lies in the difficulty the 
\-X Company had in relating a manufacturing cost to an established sales price—established by 
ompetitive producers. X-X Company’s costs were high -apparently much higher than their com- 
petitors—and an increase in volume just didn’t seem to bring about the solution that management 

nfidently predicted that it would. 

\s a matter of fact, costs went up a bit with increasing production, because it seemed that the 
tools that production was accustomed to using wouldn’t hold up under the higher production rates 
that were set. Maintenance on machines increased considerably- so much so that one officer of the 
\-X Company was moved to remark that someday it might be a good idea to buy a new machine. 
lhen, too. with the addition of more new employees the rate of production per worker went down; 
this was puzzling to a management which reasoned that if the company increased its payroll fifty 
ercent, production should increase proportionately. 

lhis hypothetical instance is not pure fantasy in industry today. Many companies have followed 
the fate of the X-X Company: many others have for years skimmed just above this level and have 

en saved only by abnormal business conditions. 

lhe moral, of course, lies in the story—machines so old that their cost of operation is exorbi- 
tant: tools inadequate for the job, and used without attempt at re-evaluation: lack of methods study. 

In short, the X-X Company recognized the need for a good product and an efficient sales program, 

it they overlooked the most important fact of all—that without efficient. low-cost production the 

lesmen are selling their way to bankruptcy. And unless the principles of tool engineering are 

plied as an integral part of company policy, that policy must necessarily be as outdated as the 

ichinery scrapped by our hypothetical company. 
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Drill 12 angular holes and countersink 8 
manifold mounting holes in cylinder heads. 


. * 170 pieces per hour at 100% efficiency. 

al * Fluid motor, power driven index table. 

a « Other features —J.I.C. standard construc- 

4 tion; stranded wire electrical installation; 
hardened and ground ways; hydraulic 

feed. 


Ss DETROIT 7, MICHIGAN 
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Ground Surfaces 


of High Speed Steel 
Cutting Tools 


By Vincent 0. Stromberg 


TECHNICAL DIRECTOR 


REIFF & NESTOR COMPANY 


| HE MANUFACTURE AND reconditioning of hard- 
ened high speed steel tools by grinding is a heat- 
generating process. The pressure exerted by the 
winding wheel against the steel being ground will, 


by various magnitudes, cause friction which pro- 


duces heat. The quant it Vy « f heat generated and the 


depth to which it penetrates into the steel to cause 


injury to the finished surfaces of the tool being 


sround is an unknown variable. 


The 


ground tool form the cutting edges. If there is in- 


ntersections of the finished surfaces of the 


jury on the surfaces due to grinding operations, the 


cutting edges will also be injured. Excessive heat- 


ing of the heat-treated high-speed steel tool’s sur- 


faces will bring about additional tempering effects 


to those surfaces. The degree and the depth of 


softening is a prime factor which influences the 


length of production time that the cutting edges 


will stay keen when the tool is cutting. It is. in ef- 


fect. a major factor of tool life. 


lhe purpose here is not to point out a new prob- 


lem, but to recognize the fact that softening does 


occur and to show how to detect it so that the 


effects can be minimized as far as possible by care- 
ful 


ing techniques. In a specific instance where 


tools with a minimized softening condition on the 
surlaces and resultant edges were used, the produc- 


Table | 


Hardness Data for Specimen Shown in 
Fig. 1 


Positions 
3 


1039 


770 1098 1098 889 889 
672 1098 1098 807 593 
; 735 1162 1039 770 807 
é 672 1039 1039 770 569 
847 1162 1098 936 847 
672 1098 1039 889 526 


1039 


Octoh 


tion per tool was increased as much as 25 times. 

Evidences of softening of the surfaces due to 
grinding can readily be detected. The degree and 
depth of the softening can be determined to rea- 
sonable degrees of accuracy by means of careful 
techniques employed in the use of proper super- 
ficial hardness testing, facilities and metallograph- 
ical observations of the surface structures. 

\ typical illustration of the presence of softening 
in the vicinities of ground surfaces is shown in Fig. 
| which is a micrograph of a tooth of a thread of a 
tap which has been produced by grinding a thread 
into a solid hardened high-speed steel tap blank 
which had no threads on it before thread grinding. 
The microstructure was brought out by the use of 
4 percent Nital Etch of a prepared metallographic 
specimen. Due to the additional tempering effects 
produced in grinding. the etched steel is darker in 
the vicinities of the edges of the tool. To indicate 
the difference in hardness, there is shown the super- 
ficial micro-hardness indentations in the middle 
area of the tooth where it was not likely to become 
softened and another which is approximately 0.0004 
in. from the edge. The difference in magnitude of 

Fig. 1. Micrograph of specimen showing in- 
dicative Knoop indentations and the darkened 


areas where softening exists. (Approx. 250 
magnification). 
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Fig. 2 shows the positions of indentations for 
surface hardness measurements. 


the indentations is a measure of the difference in 
the hardness. 

Hardness determinations were made at positions 
|. 2, 3, 4 and 5 as indicated. Positions 1, 4 and 5 
were carefully measured at a distance of 0.0003 in. 
from the edge of the crest and edge at the pitch 
line, respectively. Readings at positions 2 and 3 
are purposely taken in the central areas of the tooth 
forms where tempering effects due to developed 
heat in grinding are not likely. Data taken in this 
manner is shown in Table I. It is evident that the 
surface areas are softer than the center portions of 
the tools. 


Grindability Unaffected 
By Heat Treating 


From time to time it has been thought that soften- 
ing effects can be improved by the use of a changed 
steel analysis or by the application of different heat 
treating practices to impart to steel used for a tool 
an enhanced “grindability”. Several tools were 
heat treated in many different ways employing two 
different types of high speed steels, one being the 
18-4-1 type and the other, the M-2 type. Heat treat- 
ing procedures were employed which involved vari- 
ation of time and temperature in the high heat and 
in the tempering. The only requisite to all heat 
treating procedures was that every tool have a 
minimum ultimate hardness of Rockwell 64 “C”, 
which was chosen on the assumption that such 
hardness would be generally accepted as satisfactory 
for this type of tool. All these tools were ground 
with one standard set of grinding conditions in 
order to establish a constant for grinding method. 

The results of the investigation of the superficial 
hardness of these ground tools indicate that soften- 
ing of the surfaces was present on each and every 
tool in both cases. There seems to be no apparent 
relationship between heat treating practice and 
“grindability” on either type of steel and the 
degree of softening from the grinding is about the 
same in both cases of types of steel. 

It is important to realize that softening can be 
present on tools as a result of grinding practices. 
However, it is equally important to realize the de- 
gree and depth of the softening that is present. These 
two quantities are the contributing influences to the 
life of the tool when it is in production. 
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24 PITCH 


Hardness gradient trom surta 
of ground high speed steel t 
ground after heat treating 
Initial heat treated hardness 
Grain size average 12—$ 
Values shown are measured fron 
toward base of ground threads a 
shown 


VVALENT ROCKWELL C HARDNESS 


EQUI 


L 
2 3.44 5 6 7 8 9 


CREST OF THREAD TOOL 


4 


BASE OF THREAD 


DISTANCE FROM CUTTING EDGE OF TOOL x .00 


Fig. 3. Typical hardness gradients measured 
at the crests on three sizes of thread teeth, 


With procedures similar to those used iy 


previous investigations, further experiments 


conducted to measure the hardness in minute 


crements of distances from the edges toward 


center of the tools so that a hardness gradient : 


be established. Comparisons were mad 


sizes of thread teeth. Results of these 


shown in Figs. 3 and 4 where Fig. 3 1 


sis 


typical gradients at the crests and Fig. 4 repres 


typical gradients on the flank angles in the vicini 


of the pitch line. 
It can be seen that the degree of 
greater on the larger sizes and seems to 


the threads become smaller. However. it is 


nteres 


ing to observe that the depth of the softe 


effects is about the same. regardless of the siz 


thread being ground. The ill effects wl 
the softening seem to be confined withir 
0.001 to 0.0015-in. depth from the edges 


The degree of softness developed set 


somewhat surprising because indications are that th 


hardness can drop down to the 40-ran 


Rockwell “C” scale from an original hardness 0! 


R “C”, It would indicate that the effe: 
developed between wheel and steel must ! 
quite a bit in excess of 1600 deg F in or 
hardness to drop so much in the very sh 
of time that the wheel is in actual conta 
steel. It is obvious that surfaces and 
ground high speed steel cutting tools 
sess such conditions would not have 
inherent tool life of wear resistance in 
the original heat treated hardness. res 
accuracy of design or uniformity of din 
the tool. 

The problem of making tools with a 


to yield greater production and more m 
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Table Il—Hardness Data for Specimens Shown in 
. } 24 PITCH | Figs. 5 and 6 
| 
za 16 PITCH 
34] T 13 PITCH Figure Sample Number 
2 3 5 
| uw F 5 507 847 847 936 889 
5 61.09 | | © 889 1039 1039 1939 1039 
i< 
> 1S j ‘ + — Reading No. 1 is closest to the crest at a distance of 0.0003 
IZ | in. from the crest edge of the tool. Each successive reading is 
19] 8001 0.0005 in. apart. 
| + + +— 
2 OQ Hardness gradient on surfaces of 
ground high speed steel tools 
| ground after heat treating . 
| initial heat treated hardness — 63 — 64 R “C” tations seen in the photographs indicate that the 
~ Grain size average — 12 — Snyder-Graft 
I> |é Values shown are measured from flank tool shown in Fig. 5 is softer than that of the second 
|W. of Z 800} angle surface toward center of tooth > 
rane F | form as shown specimen shown in Fig. 6. Both tools were original- 
|2 FLANK ly heat treated to a hardness of 65 R “C”. From the 
415}-500} t—7 given hardness data, shown in Table II, it can be 
— M | [a seen that the tool in Fig. 6 is a decided improve- 
| | | yet el a oe ment over the tool in Fig. 5. For comparing Knoop 
| STANCE FROM CUTTING EDGE OF TOOL X.00! Hardness numbers with the Rockwell “C” scale, it 
L may be noted that 1025 Knoop corresponds to 64 
Fig. 4 shows the hardness gradients as meas- R ee 950 to 62.2, 900 to 61 and 800 to 58. 
ured on the flank angles in the vicinity of the 
vitch line of the three specimens referred to in By the employment of various grinding practices 
Fig. 3 and techniques, each method of application pro- 
duced, in another group of tests, crests on the 
lar of tool investment is one which in- ‘ ; 
: j threads of taps with resultant hardnesses as follows: 
I 
. ducing tools which possess improved 
d surfaces and edges with greater resistance N 
Results of further experiments are pre- o. 1 Proce 88 Knoop or 63 R “C 
° ‘ >. >» 
show that these obvious defects can be No. 2 Process 622 Knoop or 58.6 R “C 
by proper grinding. No. 3 Process 935 Knoop or 61.8 R “C” 
Proper Grinding Increases Tool Life No. 4 Process 988 Knoop or 63.2 R “C” 
Omitting details of practices used and techniques No. 5 Proc 40 Knoop or 62 R "C 
is sufheient to indicate that minimizing 
flects produced tools with a remarkably This data was obtained on the actual crest sur- 
sed life. In Figs. 5 and 6 are shown micro- faces of the tool. Results such as these are an im- 
: wo tools which were each ground by provement over those tools investigated to obtain 


rinding techniques. The hardness inden- the data shown in Figs. 3 and 4. 


Figs. 5 Cleft) and 6 (right) are micrographs of two tools ground by different grinding techniques. Note 


_ superior hardness of the tool shown in Fig. 5. Both tools originally were heat treated to a hardness of 65 
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Experimental Measurement 


of Cutting Forces and Speeds 


By J. B. Armitage 
VICE PRESIDENT LN CHARGE OF ENGINEERING 


AND A. ©. Schmid¢ 


RESEARCH ENGINEER 


KEARNEY & TRECKER CORPORATION 


PART I 


T esciileiis HERE is a summary of power and force 
measurements in metal cutting experiments con- 
ducted and reported within the last fifty years in 
various countries. Results are presented as much 
as possible in the same terms and units of measure- 
ment. The majority of them are shown here be- 
cause they can be considered fundamental, correct 
and important. Some graphs, although they are 
highly controversial, have been included because 
they have been, and still are, influencing the think- 
ing of many production men. The diagrams illus- 
trated herein have been collected to present the 
various findings and theories of many experiment- 
ers, not to start a fruitless controversy. 
Apparently conflicting statements regarding the 
relationship of tool forces and power requirements 
to cutting speed frequently appear in technical 
journals, Quite often a substantial decrease in 
power requirement due to high cutting speed, or a 
particular negative rake angle on carbide tools, has 
been claimed. However, for practical purposes the 
tool forces remain constant and are not diminished 
by higher cutting speeds. There is a linear in- 
crease in the power requirement at the cutting tool 


with an increase in cutting speed. 

Frederic Taylor in 1906, summarizing his 9, 
data of over twenty-five years of tool testing a 
those of contemporary experimenters, could I 
establish a definite influence of cutting speed upo 
cutting forces. (1)* He states that he found 
traceable relationship between the pressure of t! 
chip upon the tool and the cutting speed, althoug 
he expected higher tool forces at lower cutti g 
speeds. 

A considerable amount of research in evaluating 
tool forces has been done and many enlightenin: 
and interesting reports have been published throu 
the years. 

Nicolson and Smith (2) published a report 
which they discussed the fluctuations of the cuttiy 
force acting on a lathe tool. With a dynamom 
the tool when turning steel at very low cutti 


they measured the tangential force or pressure up 


speeds and established a wave-like increase and | 
crease of the tool force. See Fig. iy 

The power required at the tool is the ma 
*Numbers in parenthesis refer to bibliography to be 


end of Part II of this article, which will appear in the 
issue of The Tool Engineer 


Fig. 1. (left). Variations of tangential tool force when turning mild steel at an exceptionally low cul- 
ting speed of 0.0033 fpm (1 ft in 5 hrs). Depth of cut, %% in.; feed, ‘4 ipr. Observations were recorded 
every 0.0625 in. Fig. 2. (right). Schematic diagram of rectangular components of cutting force, F, on 
a milling cutter tooth were Fr is the tangential component, Fy is the feed component and Frz is the thrust 


component, 
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lig. 3. Effect of high cutting speed with ear- 
hide tools on total amount of metal removed. 


Depth of cut, 16 


in., width, 14 in. Coolant was 


soluble oil and water. The milling cutters were 
run until they showed 0.0035 in. wear on the 
peripheral clearance face. Cutter A had an 
11.5-deg axial rake and a 5.5-deg radial rake. 
Cutter B had a 15-deg axial rake and a 15-deg 
radial rake. 


The 


force is commonly broken down into 


power used by a machine tool. 


ingular components, of which the tangen- 


nent is most important, since it often con- 


ip to 99 percent of the total power con- 
ine tool. 


This force, 


ssion and deformation of the chip. See 


» dynamometer is available, an approxi- 
of the tangential force, F,, can be com- 


measurements of the net horsepower at 


is due mainly to 


In this case 

HP X 33000 
cutting speed in feet per minute. 


e. 


hig. 4. Cutting test turning mild steel. Feed: 
in.; S.=0.020 in.; S;=0.010 in. 
Depth of Cut: a:=0.240 in.; ae=0.160 in.; a 
0.080 in. HSS tool with a 16-deg positive true 
rake Fig. 5. Effect of rake angle upon 
| foree. Material cut was SAE 3120 with a 
cutting speed of 20 fpm. (A) Chip thickness 
006 in. (B) Chip thickness was 0.012 in. 

Effect of chip thickness upon tool force. 

id a 30-deg positive side rake, the cutting 
speed was 20 fpm, and the material cut was 
ercent carbon steel. Fig. 7. Theoretical 
diagram about the variations of tool tempera- 
relation to cutting speed according to 


100 


Was 


Sal m. (tf is 660 to 750 deg F for tool steel, 
I eg F for HSS 41020, and 1650 deg F for 
ste 1470. Fig. 8 Relationship of tool force 
ay wer to cutting speed when milling steel. 
De of cut, 0.120 in.; width, 1.8 in.; feed, 6 
ip! “4 cutter had a 10-deg positive radial 
rak ngle, 
Octo! 1951 


. usually represents the feeding force 
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and can reach high values but req 


SIDE 
RAKE 


ponents ot the cutting fores exist in 


small percentage of the total power. 


ing operation, whether turning, planin 


LA The orientation of the forces may }y 


20° 4 Stanton and Hyde (3) found that nj 


FORCE, LBS 


steels, when turned, showed minimun 


forces at a cutting speed of about 20 tp 


TANGENTIA 


higher values at cutting speeds of 50 


above. No such great variation was n 
60 80 160 mild steel, 


CUTTING SPEED, FPM 


Speed Increases Wear 


Tool wear, besides causing dimensional ¢ 


tions, will always affect the component cut 
forces and will usually increase them. Gechter 
Laird (4) investigated the variations in tool { 


caused by wear on HSS tools. They used 


component dynamometer with piezoelectri 


ure-measuring elements when turning fla 


in. in diameter and 111. in. long made of vay 


aluminum alloys. Tool wear. although not as 


TANGENTIAL 


nounced when machining aluminum as when 
chining steels, will always influence th 


forces. Rate of wear will generally increas: 


CUTTING SPEED, FPM FIG. 10 an increase in cutting speed. Even carbide 


machining aluminum alloys will be thus aff 


Fig. 3 is shown the decrease in the number 
in. of 14 ST aluminum alloy milled with 


tools with increases in the cutting speed from 


to 15,000 fpm. These values were established 
Catland at the California Institute of Techr 


(5) and are based upon measurements 
amounts ol peripheral wear on the « 
additional tests in which the net horsey 
cu. in. of metal removed was checked, 1 ha 
were observed by Catland when the cutting sp 


was increased up to 11,000 fpm 


The investigations of Gottwein show 


80100 (20 “760 180 hil 
remain constant while toe emp 

CUTTING SPEED, ( I oO t e tool t pe 
crease with increases in cutting speed and 


cause more rapid failure of the tool (6 


lL are shown tangential tool forces for \ 
ting speeds and chip cross-sections, ea 
latter being held constant while the cut 


FORCE was varied, 


LBS 


When the chip cross-sectional area is 


the tool forces increase although the for 


area decreases. These relationships as \ 


w 


HORSE POWER 
So 


TANGENTIAL FORCE 


S 


+ Fig. 9. Tangential tool force in rela to 
cutting speed when turning zine with ous 
side rake angles. Fig. 10. Tangenti tool 
| | force in relation to cutting speed when | 

cast iron with various side rake angles. | 
Tangential tool force in relation to 

speed when turning aluminum with vari 
CUTTING SPEED , FPM rake angles. Fig. 12. Relationship of to: 

and cutting speed when turning mild st« 
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oles on planer tools were determined 
and are shown in Figs, > and 6. 

troduction of stellite and carbide 

tting tools, practical cutting speeds 

ded much further. This started more 

varding the effect of the cutting speed 

es. In 1925, C. Salomon applied for 

1 “method” of machining at high 

s. In a diagram such as Fig. 7 it was 

tool temperatures reach a maximum 

speed and at still higher speeds drop 

7. and are designated by Salo- 

; il cutting speeds at which the tool 

ritical temperature, 7, and he recom. 

cutting speeds between limits v, and 

d. For machining cast iron with HSS 

given as 2460 fpm. Although cutting 

been extended for all tool materials, a 

ch as indicated by this curve has never 

! on a production set-up, although oc- 


experimental verification has been 


\ se in tangential cutting force when mill 
vas reported by Beckh (8) for cutting 
een 100 and 300 fpm as shown in Fig. 
ire also illustrates the higher power re 
due to increased rate of metal removal. 

kochi and Okochi (9) found no difference in 
ol forces when turning zine between 15 


mm. a slight decrease with higher cutting 


Fig. 13. Tool temperatures when turning 
wood, aluminum and mild steel. Depth of cut, 
0.040 in.: feed, 0.004 ipr. 
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Fig. 14. Effect of cutting speed upon the unit 
force when turning copper. Side rake, 18 deg; 
depth of cut, 0.080 in.; feed. 0.008 ipr. 


speeds when turning cast iron, and occasionally a 
slight increase in tangential cutting force when turn- 
ing aluminum alloys. See Figs. 9, 10 and 11. 

In a report on tool temperatures and force meas- 
urements. W. Reichel (10). a co-worker of Profes- 
sor Gottwein. states that tangential tool force is al- 
most independent of cutting speed when turning 
mild steel up to a cutting speed of 1800 fpm as 
shown in Fig. 12. This conclusion is based on a 
large number of thorough tests sponsored by the 
Vereins Deutscher Ingenieur and a research founda- 


tion. How various workpiece materials will influ- 


Fig. 15. Unit force related to cutting speed 
for various materials. Depth of cut, 0.040 in.; 
feed 0.008 ipr. 
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Fig. 16 (left). Tangential cutting foree remains practically constant when turning various steels. No, 4 
steel has T.S. of 100,000 Ib/in.* and 180 to 222 Bhn. Side rake 4 deg, back rake 0 deg, side cutting edg 
angle 10 deg. Fig. 17 (right). Relation between unit horsepower and cutting speed for face-milling-cut- 
ter tooth with a 45-deg peripheral cutting edge angle ground with various relief angles. A 40,000-psi, 
190-Bhn “Meehanite” cast iron, having a face width of 4% in. was face-milled at a depth of cut of 
0.300 in. and a feed of 0.010 in. per tooth with a face mill haying a positive 7-deg axial rake and a posi- 


tive 4-deg radial rake. 


ence the tool temperatures at different cutting speeds 
is also shown in Fig. 13. The tool temperatures were 
measured with a tool, having a five-degree rake, 
made of HSS and carbide, which two dissimilar 
materials constituted a thermocouple. 

The decrease in specific cutting pressure when 
turning copper, shown in Fig. 14, is based on values 
published in Vereins Deutscher Ingenieur magazine 
(11). Unit cutting forces in turning were reported 
for various workpiece materials by Schallbroch and 
Hielscher (12). Values in Fig. 15 were determined 
in investigations of tool temperatures, cutting forces. 
and speeds at which chromium-plated HSS tools 
would function properly. It was found that chromi- 
um-plated HSS could not be used advantageously 
when the unit force was higher than about 300.000 
lbs/in.*. Chromium-plated HSS tools are therefore 
recommended mainly for plastics, zine and light 
metal alloys. while they are less suitable for cast 
iron and steel. 


No variation of tangential force with cutting 


speed between 40 and 500 fpm was shown (Fig 
by Schlesinger (13) when turning various kinds 
steel with HSS, Super HSS, and carbide tools. Bos 
ton and Gilbert (14) determined the horsep 
when milling cast iron at higher cutting speeds 
to 1200 fpm and found that the unit horsep 
hardly changed with cutting speed as can 

in Fig 17, which also means that the cuttiy 
remained practically constant. 

In 1943 a diagram similar to Fig. 18 was pu 
lished in many technical journals. Tool forces 
positive rake angles were shown as increasing, \ 
those for negative rake angles were shown as 
creasing with increases in cutting speed. 
it was stated by Hans Ernst (15) in a supp! 
“In more recent tests with the machinability d 
mometer, it has been possible to extend the uy 
limit of the range of speeds covered. thus + 
data of which Fig. 19 is typical. It ma 
from these figures that the force curves do 


actually cross at high cutting speeds . . 


Fig. 18 (left). Curves of tangential cutting force versus cutting speed from data taken in 1942. Fig. 19 
(right). Curves of tangential cutting force versus cutting speed from data taken in 1944, 
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‘Centrifugal Steel Casting 


in Permanent Molds: 


By John Osborn Felt 


LEBANON STEEI 


PART 


FOUNDRY 


\\ 


NLY THE LAST decade the centrifugal 
ss has been perfected to meet the 
‘uirements of modern engineering de- 
s espet ially true of the development of 
iechniques for centrifugal steel cast- 
ment molds, which opens the door to 
d expanded production possibilities, 


eans of manufacturing unusual ma- 
ts. cylindrical shapes, and a variety of 


ns hitherto over-costly or impractical to 


pipe tubing and bushing and gear 

been centrifugally cast commercially 

ec of years in green and dry sand molds, 

ition of metal molds to centrifugal casting 

s is comparatively new, and largely an out- 
urgent war time requirements. 


for circular shapes capable of meeting 


industry's needs. subject to X-ray 
ind other high standards of acceptance, 
sideration of new methods that would 


ind economically circular 


produc e 


Fig. l. 


A deep-etched section of a ¢ 


shapes of higher quality. An outstanding develop- 
ment was a variation of centrifugal casting per- 


fected Firth-Vickers Ltd.. 


Sheffield, England, as a significant corollary to 


by Stainless Steels, 
perfection of original jet engine designs. 
Success of the early British jet-propelled aircraft 
power units hinged on the reliability of their circu- 
\s the largest 
European producer of alloy castings, Firth-Vickers 


undertook to produce cast rings of heat-resisting 


lar cast heat-resisting components. 


materials which would be trustworthy for such 


critical service. How well they succeeded is now a 
matter of historical record. The production method, 
known as the Centri-Die process, made possible the 
casting of high temperature alloys required in the 
manufacture of the Rolls-Royce “Nene” and prac- 
tically all other British turbo-jet engines. 

to the 
were acquired by Lebanon Steel Foundry, Lebanon, 


Subsequently, American rights process 


Pennsvlvania. for use in production of turbo-jet 
components tot the U. S. aircraft engine program, 


and the company’s high alloy facilities were ex- 


‘asting with a typical structure. 
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Tables I, and I11—Physical properties of 
longitudinal and tangential specimens of centri- 
die castings, centrifugally cast in permanent 
molds. 


Longitudinal Tangential 


Tensile Strength psi 101,000 108,000 
Yield Strength 0.2 percent offset 83,000 87,500 
Elongation in 2 in. percent 23.0 24.5 
Reduction of Area percent 63.0 60.5 
Izod Impact Ft Ib 45—52 

Charpy Keyhole Impact Ft Lb 25, 26, 26 
Brinell Hardness 223—228 
Endurance Limit psi 55,000 


26, 25, 25 
228—235 


Composition: C—0.10 percent Cr—12.50 percent 
Heat Treatment: Normalized and Tempered 


Longitudinal Tangential 


Tensile Strength psi 79,000 78,000 
Yield Strength 0.2 percent offset 40,500 39,500 
Elongation in 2 in. percent 47.0 46.0 
Brinell Hardness 156 156 


Charpy Keyhole Impact 26, 25, 25 25, 24,25 


Composition: C—0.07 Cr—19.0 Ni—10.0 Cb—0.90 
Heat Treatment: Solution—Air Cooled 


Tangential 
Tensile Strength psi 76,500 78,000 
Yield Strength 0.2 percent offset 40,500 43,500 
Elongation in 2 in. percent 60.00 $3.5 
Brinell Hardness 156 156 
70, 67, 68 66, 63, 65 


Longitudinal 


Charpy Keyhole Impact 


Composition: C—0.07 Cr—19.0 Ni—9.5 Mo—2.5 
Heat Treatment: Solution—Water Quenched. 


panded through a S500.000 program designed for 
specialized centrifugal casting operations. 

A variation and perfection of true centrifugal 
casting, 


molds instead of the usual refractory molds. In this 


the Centri-Die process utilizes permanent 


method, the circular mold or die is rotated about 
its axis, either horizontal or vertical, while pouring 
the molten metal and cooling the casting. No 
center core is used, the centrifugal force causing 
the liquified metal to assume the shape, as it solidi- 
fies, of the mold into which it is poured, cooling 
from the outer surface toward the center. 

From the engineering standpoint, the advantages 
of such permanent mold centrifugal castings are 
many as compared with conventional static methods 
of casting. Briefly, they may be summarized in this 
way: 

|. Higher quality castings with maximum density 

and physical properties throughout. 

Readily achieved production of assorted parts 
and complex structural shapes which cannot 
be satisfactorily cast by static methods. 
Centrifugal castings have uniform strength 
throughout since no flow lines exist in castings. 
Alloys which are difficult or impossible to 
forge, due to the extreme heat-resistance and 
high hardness required, can be centrifugally 
cast. paving the way to applications otherwise 


economically unfeasible or impossible. 


Physical properties of permanent n 
gal castings produced by this method 
ordet since the density and sound 
product is unusually high. Due to th 
torce employed, the molten metal is {, 
the walls of the metal mold. bringing ¢ 
any minor impurities, Solidification ta 
a progressive manner and no centerli, 
occurs. Molten metal obviously fre: 
normal dendritic pattern, being finer 
surface due to the more rapid rate of 

Some of the coarser dendritic structur: 
ent toward the inner surface. as indicated 
which shows a deep etched section of a‘ 

a typical structure. It can be seen that so! 
is progressive from the periphery inward 
a complete homogeneity is present. 

The centrifugal casting product made in per 
nent molds is usually rough-machined al] 
remove any surface blemishes from th 
diameter and a more appreciable cut is r 
from the inside diameter to remove al 
shrinkage and micro-shrinkage. This assures 
product with high internal soundness and phys 


properties of high and uniform order in any s 


Physical Properties of Test Specimens 


Some of the physical properties ot a tv 
Lebanon composition, for instance, 19 pert 
AIS] Type No. LI1O). 


on longitudinal and tangential specimens 


are shown via tests t 


of a casting for test bar tension testing and 
impact tests. See Table I. Some variation 
properties of tensile strength and yield st 
between tangential and longitudinal Spe 

to be noted. In each instance. the ductilit 
are high for the tensile streneth and Brir 
ness of the product. The hardness in this 
over a series of tests, is especially unifor 
tests taken from the longitudinal and 
directions show values with close correla 
Izod specimens at various locations sl 
ranging from 45 to 52 ft-lb, which ag 


exceptional impact resistance from h 


materials. The endurance limit of the 


casting proper for 10.000.000 eveles is 
Another alloy steel which has gained 
use in the centrifugally cast heat-resisti 
Lebanon alloy made of 19 percent Cr ar 
Ni containing Cb (Type 347). This 
product which similarly shows high ph 
erties from the casting, with practicall 
tensile strength either in longitudinal « 
directions. See Table Il. Charpy key! 
specimens show values ranging from 24 
regardless of direction of specimen o1 


of the keyhole notch. The Brinell hard 
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Table Heat and Corrosion Resistant Alloys Adaptable for Centrifugal Casting in Permanent Molds 
ASTING 
ATIONS NOMINAL ANALYSIS 
ENGINEERING APPLICATION 
Specification c Cr Ni Mo Others 
\STM A-296-46T 
Grade 10 
AMS 5351 
AIS! 410 10 12.50 0.50 Heat-treatable 
ASTM A-296-46T 
Grade 5 
AMS 5363 
AIS! 347 07 19.50 10.50 Cb .80 Weldable grade for high temperature applications 
ASTM A-296-46T 
Grade 1 
AIS! 304 07 19.50 9.0 General corrosion resistant alloy 
’ ASTM A-296-46T 
Grade 4 
Type 316 07 19.50 10.00 2.25 Corrosion resistant and strength at moderately high 
temperatures 
ASTM A-296-48T 
: Grade 7 15 24.50 13.50 Heat resistant alloy 
07 20.50 28.50 Cu, Mo, Si |Highly resistant to sulphuric acid 
ASTM A-296-46T 
AMS 5365 14 24.50 20.50 Heat and oxidation resistant 
AMS 5369 30 19.00 9.00 1.25 Cb, W, Ti Heat resistant 
H.R. Crown Max 25 23.00 12.50 W 3.00 Heat resistant 
AMS 5767 15 21.00 20.00 3.00 Co 20.00 Heat resistant 
W, Cb 
ASTM A296-49T 0.20 25.00 20.50 Heat resistant 
Grade 8 Max 
Lebanon Circle (L) Casting equivalent to wrought steel products 
OD and the ID, as well as the heart of for centrifugal castings of these parts is mandatory, 
ext eptionally uniform in all instances. and evidence of test data « ited above. together with 
ae actual accumulative service records of such parts 
\ loy steel adapted to exacting centrifugal 
: offers tangible proof of Centri-Die effectiveness in 
sting equirements 1s a Lebanon (Type 316) 
meeting these rigid scentrifugal casting demands. 
rrosion-resitant alloy of the 19-9 series ‘ ; 
a The process lends itself to a variety of cylindrical 
molybdenum. ‘Table III shows. test 
: sections which can be made in permanent molds; 
ts longitudinal and tangential specimens i 
Mey . and the high alloys that can be produced are not 
: which again are of high order: also. : 
; by any means limited to the four examples dealt 
pact keyhole specimens show this grade : 
; ; : with above in some detail. Centrifugal castings can 
to be uniform in properties throughout. 
be furnished to meet the requirements of nationally 
Stil ther Lebanon material currently being 


t engine parts is a mixture of 25 percent 
20 percent Ni which is a corrosion-resistant 
emperature alloy. 
se selected types of alloys are now being 
ployed for gas turbine applications in 
lemperature properties are of utmost 


\ high degree of internal soundness 


accepted specifications, together with at least 1] 
specified heat and corrosion-resistant alloys, and 
eight carbon and low alloy grades. as listed in 
Table IV and Table V, respectively, comprising a 
partial listing of adaptable types and compositions. 
Other grades, especially those alloys which are 
difficult to forge. may be produced on_ special 


request. 


lable V—Carbon and Low Allovs Adaptable for Centrifugal ¢ asting in Permanent Molds 
I g 


TEEL CASTING ; 
IFICATIONS NOMINAL ANALYSIS 


Specification Cc Cr Ni Mo 


NAVY B, 49-S-1 
ASTM A-27-48 

Grade 65-35 
SAE 0030 
SAE +140 40 1.00 25 
NAVY F 49-S.-1 
ASTM A-148-48 

Grade 90-60 
SAE 8630 30 60 60 20 
ASTM A-148-48 

Grade 105-85 30 60 60 20 
ASTM A-148-48 

Grade 120-100 30 60 60 
ASTM A-148-48 

Grade 150-125 30 60 60 20 
ASTM A-217 

Grade WC-9 15 2.40 100 


nN 
vi 


ASTM A-157-44 
Grade C-5A 


A 
AMS 5602 20 5.50 50 


* These alloys are subject to Normalizing 


ENGINEERING APPLICATION 
Others 


General structural welding grade 
High strength low alloy steel 


High strength low alloy structural steel heat 
treatable 
High strength structural alloys 


Heat-treatabl 
Heat-treatabl 
High temperature alloy to 1050 deg F good creep 


resistanc 


High temperatur alloy to 1100 deg F 


Quenching, and Tempering as required 


Lebanon Circle (L) Casting equivalent to wrought steel products 
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designing for efficiency 


Checking Tapers 


LEE Too! COMPA 


by the Sine Bar Method _ BY Sale W. Lee 


a THE MACHINE TOOL FIELD, one of the most 
common and widely used methods of accurately 
joining and securely holding two parts together is 
the taper. Because of the inherent characteristics 
of a taper, the fit between the male and female 
parts is of great importance. If there is even the 
slightest difference in the taper of the two parts, it 
is obvious that there cannot be a perfect fit. 


sin cx 
One of the widely used methods of checking the 


taper of a male part is to measure the sine of the 


included angle by the sine bar method. To do this 
cto Since this equation is in simple terms of cone 
it is necessary to calculate the sine for each and 
os eke numbers, there is no error introduced by th 
every different taper, and where any _ indirect ; 
. ; ; a transcendental function, as would be th 
method of measuring is used, such as the sine bar . a ‘ 
F using a trigonometric solution. simple 
method in which the relativity between the given = ait _— 
of this equation shows its accuracy, and 
dimension and the direct measurement depends on a 


: ‘ used regardless of the terms in which 
mathematical computation, the results cannot be “a 

per foot is expressed. 
more accurate than the method used in calculating 


the relativity For example, one series of calculations 
While most toolmakers and inspectors are famil- that is necessary to find the five-inch 


iar with the sine bar method of checking tapers, a constant for Jarno tapers which are all 
a 0.600-inch taper per foot. 


great many do not use the basic principles of 
mathematics in calculating the sine of the included Example No. 1—Jarno tapers 
angle. A trigonometric solution is possible, but it 


Tp 
involves much work and the result is not accurate. rPF V.6 


The solution presented here entails much less work : 131 
and the end results are accurate to the last digit. 316 + T 


The final equation, which gives the sine of the sin «x 0.04996876 


included angle in terms of taper per foot, is a ; 
Five-inch Sine bar constant 
derived as follows: ay 
sin 


(Continued on page 52 


Table I—Morse Tapers 


Taper Taper per Taper per Sine of 
number inch foot inc. angle 


0 0.052050 0.624600 0.05204946 
0.049882 0.598584 0.04985099 
0.049951 0.599412 0.04991986 
0.050196 0.602352 0.05016440 
0.051938 0.623256 0.05190299 
0.052626 0.631512 0.05258958 
0.052137 0.625644 0.05210159 
0.052000 0.624000 0.05196487 
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Automatie 


Control 


of Machine Tools 


By J. M. Delfs 


MACHINERY DIVISION 
GENERAL ELECTRIC COMPANY 


YEARS, automatic machine tools have 
dly in number, productivity and com- 
In general, these machines represent a 
el tial investment than would be required 
nes with fewer automatic features. This 
wth is ample evidence that there are many 
whining operations on which some increase in 
st can be justified to obtain automatic 
1 \ctual operating experience has proved 
racticability and economic value of many auto- 
chines which a few years ago might have 
nsidered a machine designer’s nightmare. 
trend toward more automatic operation of 
has a firm foundation on certain facts, 
nomic and technical. When a new auto- 
! chine is designed or installed. there is 
ne of these three goals in sight: 
lo do a given job at lower cost. 
lo do a better job at equal cost. 
lo do a job that cannot be done in any 
simpler way. 
Some of the basic factors which justify increased 


vestment in automatically controlled machines 


Labor rates are continually increasing. 
2) Production volume is increasing. 
Manufactured products are becoming more 
mplex. 
}) Automatic control gives improved quality. 
>! Automatic control of machines gives more 
‘lective use of cutting tools. 
New machine control systems and techniques 
ve been developed. 
(1) Labor Cost and Availability. The higher 
of an hour of human labor, the greater 
estment that can be justified in automatic 
y to eliminate costly time-consuming hand 
onomy of low-priced labor, many modern 
machines could not be justified. On many 


Press at Annual Meeting, American Society of 


Too! ineers, March 15, 1951. 
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jobs it would be cheaper to pay for more hours 
of direct labor and have lower overhead on machine 
investment. 

During most of the past decade, factories have 
operated under wartime conditions with manpower 
a scarce commodity. Productive output had to be 
greatly increased without a proportionate increase 
in workers. Automatic machines provided much of 
the increase in output. Similar conditions of scarce 
manpower are rapidly returning. 

Not only do automatic machines increase the out- 
put per worker, but they also make a better job 
for the machine operator. There is less fatigue and 
less monotony. The operator is not required to run 
through the same sequence of operations hour after 
hour. Although always important, this factor is 
even more important during a defense emergency 
when longer working hours are necessary. 

(2) Larger Production Volume. Many manu- 
facturers have discovered that production volume 
has increased sufficiently so that new methods can 
be justified today which could not have been justi- 
fied on the lower volume of a few years ago. In the 
years ahead, an increasing volume of defense pro- 
duction must be supplied while still trying to main- 
tain a high level of production of civilian consumer 
goods. Larger markets mean larger production 
volume and larger production volume will justify 
more automatic machines. 

(3) More Complex Products. The products 
produced today are far more complex than they 
were ten or twenty years ago. 

Compare the 1930 automobile with today’s 
models, complete with high-compression V-8 engine, 
automatic transmission, automatic engine controls 
and large expanses of streamlined sheet metal. 

The modern jet fighter plane cannot be produced 
with the same tooling used for its World War II 
counterpart. The aircraft industry has estimated that 
today’s fighter plane is at least four times as diff- 
cult to manufacture as the airplane of World War IT. 

These more complex products have created ma- 
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Fig. 1. Typical example of a transfer ma- 
chine built by Greenlee Bros. performs 152 
separate operations on compressor bodies of 
domestic refrigerator units while the only manu- 
al operations required are loading and unload- 
ing the castings. 

chining problems which did not exist before. In 
solving these problems, engineers have been forced 
to develop many new and ingenious automatic ma- 
chines. 

(4) Improved Product Quality. Automatic 
machines place more emphasis on obtaining con- 
sistent product quality through repetitive operation 
of automatic machines rather than through oper- 
ators skill or judgment. 

Not only is product quality easier to control with 
automatic machines, but the quality level can 
usually be raised. 

With automatic machines product quality is de- 
signed into the production machine, tools and fix- 
tures rather than trained into the operator. 

When an automatic machine is relied upon to 
consistently give a quality product, the machine 
cost can often be written off within a short time 
by reduced scrap loss, less rework, elimination of 
second operations, fewer rejects, and in some cases, 
by employing lower-rated labor on the job. 

(5) More Effective Use of Cutting Tools. 
lhe automatic machine can make more effective use 
of cutting tools. By working the machine to the 
limit of capacity of the cutting tool, the output 
from the machine is increased. With automatic 
control, the machine operating cycle can be laid 
out to load the cutting tool to the desired degree, 
without relying on the operator’s judgment to use 
proper cutting speeds, depth and thickness of chip. 
Thus, tool life is increased and tool grinding and 
replacement costs are reduced. 

(6) New Control Systems and Techniques. 
Within recent years, new instruments, control sys- 
tems and techniques have been developed for con- 
trolling work dimensions, measuring and controlling 
cutter loads, cutting speeds, feed speeds and other 
operating variables. 


The ways in which these automatic machines ac- 
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complish the aims of reducing labor cos 
proving product quality and increasir 


/utput 
manifold. The following are only a few ty, 
ways: 

(1) Automatic size control, check and 
spection. 

(2) Elimination or reduction of manual y 
handling. 

(3) More effective use of cutting tools. 


(4) New machine control svstems. 


Automatic Size Control 


Automatic size control attachments on cylind 
grinders are a common example of one way 
automatic control contributes to improved pr 


quality. 


Elimination or Reduction 

of Manual Work Handling 

On many modern turning and boring operat 
with the increased rates of metal removal poss 
with carbide tooling, machining time has bee 
greatly reduced that the time now required 
actual metal removal is a small part of the over 
cycle time. The rest of the cycle is non product 
time spent in getting the work into and out of 
machine and transported to the next machin: 
another operation. If a number of successive 


chining operations can be performed for 


handling cycle, important gains can be mad 
In recent years the mass production industi 
have been giving much attention to this pr 
The result has been the accelerated develop 
of transfer machines. Fig. 1 is a typical examy 
This Greenlee machine was built to machin 
compressor bodies of domestic refrigerator 
Vlany comparable transfer machines can be | 
in any of the automotive engine plants or domes! 
appliance plants which have been built ot 
in the last five years. With this machine, th 
manual operations required are loading of the roug 
castings at one end and unloading of the mac! 
parts at the other end. For a single loading 
unloading operation on each piece, the 
performs 50 drilling, 12 boring, 16 m p 
chamfering and 36 tapping operations. [his ts | 
be compared with the number of times | \ 
would have to be handled, the added fh spa 
required, the number of tote boxes need 
work in process, and the additional mach 
tors required, if each of the stations of thi 
were an individual drilling and tapping, !«' ing 


milling machine. 


From an automatic control standpoint 
machines of this type are not necessarils 
The control devices are groups of sequenc 


cycle timers, counters. limit switches and 


operated valves. The operating cycle of ea 
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Fig. 2 shows a Warner & Swasey “Electro- 
evele” turret lathe equipped with automatic 
contro! and continuously-adjustable speed con- 


trol 


sidered as an individual problem just as 
re a separate machine. Overall opera- 
case of interlocking and proper se- 
the various stations with each other 
e work transfer mechanism. 
mination of manual work handling, it 
ssary in all cases to go to specially de- 
hines of this type. The Highland Park 
he Ford Motor Company, producing 
ve guide bushings a day, is an example. 
small precision parts require automatic 
ine work, grinding to length, grinding 
itside diameters, and drilling, boring and 
the internal bore to tolerances in ten- 
s of an inch. Almost the entire operation 
with conventional machines, including 
sk grinders for grinding to length; rough- 
s¢ nishing and finishing centerless grinders 
tside diameters: washers: automatic screw 
for drilling, reaming and grooving: 
sh boring machines; finish boring; and 
whines. Yet, in the overall operation 
ery minimum of manual handling of the 
the individual machines have been equipped 
onnected with hopper feeds, tube feeds, 
feeds, discharge chutes and belt con- 
that work discharged from one machine 
tically transported or conveyed to the 
xture of the next machine. 
place where mechanical work handling 
rapidly is in the press shop. Strip and 
leeds for blanking presses, and the 
d “iron hand” for unloading of drawing 
two examples. 
ra-modern press combines automatic strip 
matic transfer of the work through eight 
s, and automatic discharge of the work 
ress. This press, of which four are in- 
the Hotpoint electric range plant in Chi- 
sents far more in the way of automatic 
in is evident from first inspection. Feed 


ss and transfer of the work through the 
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Fig. 3. Five-inch spindle automatic lathe de- 
veloped by the Cone Automatic Machine Co. 
which has pre-set feeds rather than pre-set 
speeds. 


successive die stations is done entirely by electric 
motors. The only connection between the main 
drive of the press and the electric work transfe1 
mechanism is through an electric limit switch, 
chain-driven from the main crank of the press. 
Cam-operated contacts on this limit switch control 
the sequence of operation of the feed and work 
transfer motors. As the slide rises clear of the work, 
fast-acting d-c motor-operated, amplidyne-controlled 
feed drives move in from the sides of the press bed, 
grip the work, feed each piece accurately into po- 
sition over the next die station, and then retract 
clear of the slide as it comes down for the next 
stroke. The part is blanked from the strip, drawn, 
trimmed, edges rolled and with each stroke of the 


press a completed part is discharged. 


More Effective Use of Cutting Tools 


Tool life, machine productivity, and work finish 
can be improved by various types of automatic con- 
trol. 

Adjustable Preset Speeds. Adjustable-speed 
spindle and feed drives are the basis for many of the 
gains obtained with the newer automatic machines. 
With automatic control and continuously-adjustable 
speed ranges, fewel compromises need he accepted 
on cutting speeds and feeds. so that carbide tooling 
can be utilized to its fullest extent. 

The Warner & Swasey “Electroceycle” turret lathe 
(Fig. 2) is a good example. This machine is 
equipped with multispeed motor drive giving four 
quick-change spindle speeds in each of six ranges, 
the most desirable range being selected by change- 
able vee-belt sheaves. Some of the available features 
are automatic starting of the spindle, automatic 
spindle speed changes, automatic spindle reversing 
for the backing-out of solid threading tools, auto- 
matic selection of spindle direction for right-hand 
or left-hand threads, and automatic spindle stop. 
Of most interest here is the preset speed feature, 
On the operator s control panel, speed selection dials 


can be preset so that for each of the six positions 
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of the turret the spindle will run at that one of the 
four available quick-change speeds which is best 
suited for that tool. As the turret indexes, the 
spindle speed changes automatically to the speed 
preset for each tool. 

A 5-in. single spindle automatic lathe recently 
developed by Cone Automatic Machine Company 
has similar features except that on this machine 
there are preset feed speeds rather than preset 
spindle speeds. With this machine, shown in Fig. 3 
with some of the covers and equipment removed, the 
operator's panel can be set up to give a different 
preset feed rate for each of the five end-working 
slides. 

Constant Cutting Speed Control. For some 
machine operations it may be advantageous to have 
the machine speed changing continuously through- 
out a single cut in order to maintain constant sur- 
face cutting speed. Consider the case of a lathe 
on which a facing cut is to be taken on a work- 
piece of large diameter. As another example con- 
sider a boring mill on which turbine wheels are 
being turned. The cutting tool starts at the out- 
side diameter of the wheel and as it feeds toward 
the center of the table the tool is cutting on a 
diameter which is continuously decreasing. If the 
table runs at constant rpm, the surface cutting 
speed will continuously decrease. If the cut is 
started on a 40-in. diameter and continued in to 
a 10-in. diameter, the cutting speed will change 
over a 4 to 1 range. However, by using an ad- 
justable-speed drive on the table and coupling the 
speed control rheostat for the table drive to the 
head feed lead screw, then as the head feeds in. 
the table rpm can be made to automatically increase 
to maintain constant surface feet per minute. 

For the example given here, the ratio of maxi- 
mum to minimum diameters of the cut is 4 to 1. 
If we compare a constant-speed mill with the mill 
equipped with constant surface cutting speed con- 
trol, and assume that on both machines the cut 
is started on the same diameter with the same cut- 
ting speed and feed per revolution, then the ma- 
chine with automatic control will show approxi- 
mately a 37 percent reduction in machining time. 

Load Regulation. Another example of more 
effective use of cutting tools by the use of automatic 
control is on milling machines and grinders where 
the feed rate of the machine is controlled to main- 
tain constant load on the milling cutter or grinding 
wheel. 

Fig. 4 illustrates a wartime problem in the ma- 
chining of aircraft engine cylinder head forgings. 
The cooling fins were to be machined from the 
solid by a saw-type cutter. From the illustration 
it is clear that the depth of the cut varies consider- 
ably for a single pass around the work. Fig. 5 
shows the machine developed for this job. The 


work is rotated around a horizontal axis ™ 
adjustable-speed electronic motor drive \ sepa ; 
cam for each cut controls the depth of cut. 7 
cutter is driven at constant speed by a induct 


motor. By means of a current transforme: in t] 


power line to the cutter motor. the load On | 
cutter motor is measured. This load signal js th, 
fed into the electronic drive which rotates the Wor 
so that as the depth of cut changes and the load 
the cutter starts to increase or decrease. the CO! 
system automatically changes the feed speed | 
maintain constant load on the cutter. 

Without automatic load control. the feed S| 
would have to be limited to what the cutter coy 
handle where the depth of cut was greatest. 
with load control the feed speed can be increas 
where the stock is thin, with a resulting decreas 
in machining time. 

While this principle of cutter load control 
illustrated by this special machine, Sundstra 
has recently applied the same fundamental princi 
on some of their more conventional Model 
Rigidmil machines. In this case, the table feed 
the milling machine is powered by an electro: 
amplidyne feed drive and the speed of this fe 
drive can be controlled as a function of milling 
cutter load. 


New Machine Control Systems 
Another way in which the utility of machine to 
is being increased is by the application of w! 


we can classify under the general title of prog 


control systems. 

Under this heading can be classified all machi: 
control systems in which the information that 
trols the operation of the machine is contained 
some form which can be prepared in advance 
preserved as a record of that set-up or operat 
after the job is completed. 


Fig. 4. 


Aircraft engine cylinder head show 


ing cooling fins machined from the solid 
forging. 
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fracer Controls, The most common types of 

ider this heading are the various forms 

trol. On tracer-controlled machines a 

r or metal template determines the 

ich the work is to be machined. A 

indicates at least 18 machine tool 
rs who offer some form of tracer con- 

18 regular or optional feature on _ their 
(racer control has been commonly used 
ars for the milling of irregular shaped 
h as molding or drawing dies. Tracer 
the only reasonable solution to this 
specially on large dies such as those 

1 f itomotive sheet metal work. 

significant growth in the use of tracer 

s been for medium lot production on 

es of turning, boring and milling ma- 

;. Lathe work illustrates fairly simply the 

\pplication of tracer-controlled machines 
im-lot production. 

\t extreme, if large-volume production is 

| it would be better to tool up an automatic 
duction lathe with multiple tools. Machining 

ild be reduced by the faster metal removal 

with multiple tools. At the other extreme, 
one or two parts are required and no 
part or template is available, an operator 
irn out the part on an engine lathe working 
blueprint in less time than would be re- 
to make a good template. Between these 
vtremes the tracer-controlled machine is a 
for medium-lot production, especially if 
roduction lots repeat at intervals so that it 
rth while to store a template or sample part 
ire use, 

Photoelectric Line Follower. When a large 
of irregular profiles are to be cut, the 
of making a single three-dimensional 

del or individual sheet metal templates can be 

stly and time-consuming. With the machine 
Fig. 6, the operation of a milling machine 


big. 5. Saw-type cutter with automatic load 


control which was developed to machine the 
cooling fins as shown in Fig. 4. 


is controlled photoelectrically from a line drawing. 

This particular set-up includes two machines, a 
scanning machine and a milling machine. The 
profile to be machined is either drawn by hand 
or produced photographically as a black line on 
white background. This line drawing is then placed 
in the scanning machine where a_ photoelectric 
scanning head follows automatically and contin- 
uously along the line to be machined. Signals 
transmitted electrically from the scanning machine 
to the milling machine operate the feed motors 
on the table of the milling machine to machine 
the work to the profile shown on the drawing. 
With this arrangement. the drawings are made 
five times as large as the work so that errors in 
drawing the line are reduced by a 5-to-1 ratio at 
the work. 


and the work were always one-to-one, the two 


If the size ratio between the drawing 


machines could be combined. 

Cost savings produced by this machine compared 
to former hand work methods have been so great 
that the original investment in the machine has 
been paid back within a short period of operation. 
In addition to cost savings, jobs which formerly 
required weeks are now completed in a few hours. 

Magnetic Recorder Control. Another system 
of automatic machine control which has recently 
been developed and demonstrated provides control 
of a machine tool from a magnetic tape recorder. 
Fig. 7 illustrates in schematic form the system in- 
volved. To make the recording the machine is 
run through the sequence of operations required 
to machine a part. During this operation the 
recorder makes a continuous record of all move- 
ments of the machine feed drives. Once the re- 
cording has been completed, the machine will repeat 
the same motions and same cycle of operations 
merely by playing back the recording. The re- 
cording can be replayed to make as many parts 
as desired or stored for future use if additional 
parts are required at a later date. A completely 


Fig. 6. A milling machine equipped with a 
scanning device which controls the milling op- 
eration photo-electrically from a line drawing. 
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that his only function is to load and unload 4, 
work and in some cases even that is done for | 

so that his only job is to oversee a roup 
machines. On the other hand; the hvd: ulic 


electric control systems on the machines ha 


become more complex so that the maintena 
man’s job has become more difficult. 

The JIC Standards for electric and hy 
=_ equipment on machine tools were in a large 


a ar oe prompted by a demand on the part of the a 


motive industry for machine tools that are easie: 


to service. In machine design there is 
increased emphasis on making the electri 
PRODUCTION 
LATHE hydraulic equipment more reliable and easie: 
service when required. With more automati: 
Fig. 7. A schematic diagram of the set-up for chines wire “ a shih 
controlling a machining operation by means of responsibility for getting out production and mai) 
a magnetic recording. taining quality from skilled machinists to skille 
set-up and maintenance men. To cite the extremes 
automatic cycle can be laid out so that after com- years ago maintenance meant a few drops of 
pletion of the machining, the machine feeds will in the right place at somewhat irregular intervals 
return to their starting position, the machine will Today, although the new machines are more reliabj 
stop. and the recorder will reverse and rewind and more productive, a higher grade of maintenance: 
to the starting position, ready for the next cycle. help is required. Few large metal-working 
The feed motors are continuously controlled so fabricating plants can afford to be without th 
that the machine can turn tapers and generate services of at least one or more maintenance mei 
radii and irregular shapes. The machine can be capable of servicing relatively complex electroni 
arranged to take a succession of roughing and and hydraulic equipment. 
finish cuts, change spindle speed as desired, oper- Flexibility. One of the penalties often ass 
ate any electrically operated fixtures such as coolant ciated with the automatic machine is lack of flexi 
pumps or valves, air or hydraulically-operated bility. The standard automatic screw machine, th 
chucks or clamps, loading and ejecting fixtures, automatic lathe and many others are very flexibl 
ete, machines capable of producing a wide variety 


These examples are only a few which are repre work. However, in the mass production industries 


any » machines are hig special automati 
sentative of some of the jobs which can be done many of the machines are highly special automa 


machines designed to produce only one pat 
with automatic control systems on machines. 6 I i 


in many cases to perform only one or mor 
ations on a single part. Machines of this 


Operating Problems 


must show cost savings sufficient to pay for 
While the operating advantages of automatically machine over the very few years that a particul 
controlled machines have been recognized, there 


model or product design will be in produ 


have arisen some problems associated with the Thus, while the engine lathe or the general- 


introduction of these machines into the shop. milling machine in the tool room or developm 


There have, of course, been labor problems which shop will have a useful life of many yea 


in many cases have made it difficult to actually highly specialized automatic machine may 


obtain the inereased output of which the new obsolete as soon as the design of the manu! 


machines are capable. However, of more direct product is changed. Wherever possible th: 


interest here are the problems which relate to purpose automatic machine must be desig 


the design of the machines. that by changing tooling and fixtures the 1 


Maintenance. On many automatic machines will still be usable when product design 
the operator's job has been simplified to the extent are made. 


ERRATUM 


In the article, “Production Drilling and Trepan- Fig. 7, at top of page 34, shows the details 
ning of Deep Holes,” published in the September arrangement for modern trepanning. Fig. & 
issue of The Tool Engineer, drawings which ap- appeared at the bottom of the same page. il! 


peared on page 34 carried incorrect captions. a boring tool. 
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State Takes Over Steel 


By Harold Hutchinson 


INDUSTRIAL CORRESPONDENT 
LONDON DAILY MIRROR 


\ vost THE ENTIRE BRITISH iron and steel indus- 
was nationalized on February 15, thus complet- 
the policy of placing the basic industries and 
es of the nation under State control. 
\y essential difference between the nationalization 
steel and that of other industries is that care 
taken to preserve the idividual iron and 
panies, whose names and products are 
ous, while giving overall national owner- 
| control. The individual companies con- 
working with the same managements and tech- 
ompeting with each other, and maintain- 
eir selling organizations at home and abroad. 
Relations between workers and management in 
steel industry have always been close and 
and the general atmosphere has been one 
peration for mutual benefit. These relation- 
ps, built up over generations, remain untouched 
itionalization since the companies retain their 


ties, their managements, and their character- 


ghty of the steel companies in Britain, with 


than 100 subsidiaries, are included in the 


rganization. Companies not in the scheme in- 
se making steel for a specialized purpose 
utomobiles, for example) and those whose 
on is less than 20,000 tons a year. The 
ental change is that on February 15, the State 
Steel Corporation of Britain became the 
reholder in the 80 companies. Steel bonds, 
the basis of security prices during a cer- 
riod of either 1945 or 1948, whichever is 
re favorable, were issued in compensation 


resent shareholders. 


Similar to a Holding Company 

(he Corporation has emphasized its intention to 

affairs of the companies largely in the 
their own managements. It sees itself 
ke a holding company in ordinary com- 
practice. Existing Boards of Directors re- 
sponsible for the efficient conduct of their 
s within the general policy laid down by 
oration. Each company will continue to 
irate annual reports. But the Corporation 


have power, if it wishes to exercise it, 


er, 195] 


in the election of directors and the appointment of 
senior executives. The Corporation will issue one 
annual report covering the working of all the na- 
tionalized companies. 

There was an interim period of three months 
during which the new Corporation and the existing 
iron and steel organizations, particularly the British 
Iron and Steel Federation, which was the main or- 
ganization of the privately owned steel industry, 
were to determine the degree of their co-operation 
and the merging of their functions. 

The Corporation consists of a Chairman and six 
other members, but four more may be appointed, 
and the Corporation hopes that these will come from 
within the steel industry. There has been a marked 
reluctance by many leading figures in the steel 
industry to accept membership of the Corporation. 

The industry has opposed nationalization, though 
it has not objected to—-and has indeed participated 
in—a large measure of overall State direction since 
1940. The Conservative Party, led by Mr. Church- 
ill, has announced that if it is returned to power 
at the next election, it will de-nationalize the in- 
dustry. 

The steel industrialists have thus been faced with 
a dilemma. A political party pledged to nationalize 
their industry has twice been elected by the people 
as the Government of the country. and a national- 
ization act has passed through Parliament. It is law. 
The industry accepts that, as it must. But it does 
not conceal the fact that it does not like it. and 
since there is a possibility of a change, many of 
the leaders of the industry are keeping themselves 
as detached as they can from the actual conduct of 


the new Corporation. 


Reason for Nationalization 


The question whether such a vigorous industry 
as steel should be nationalized was fought out on 
broad issues. The key position of the industry 
provided a principal reason for nationalization. 
Was it possible to leave this basic industry in 
private ownership when the economy of Britain 
and so many other vital industries depend on steel? 

There were two other issues stemming from this. 


In the past 20 years the industry has organized 
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itself closely in the Lron & Steel Federation. Rightly 
or wrongly, many people considered that if it was 
inevitable that the industry should grow to resemble 
a trust, then it had better be a national trust. There 
was also the question of development. Is it possible 
for a privately-owned industry, which is responsible 
to its shareholders, to carry out major financial 
undertakings in periods of slump? Nationally, it 
was argued, the best time to modernize, re-equip 
and re-build steel capacity is when the demand for 
steel is low, since there is then ample available 
labor, and the capital cost is likely to be low. The 
argument is that this is socially valuable, since it 
provides employment and helps to prime the eco- 
nomic pump, and economically sensible, since the 
process is cheaper. Furthermore, it was argued that 
the planning and capital expenditure necessary to 
provide the expansion of capacity in times of slump 
could only be done on a national basis. 

The steel industry agreed that it was desirable 
to work out prospective needs, allocate capital ex- 
penditure and so on, and do it on an industrywide 
basis. In fact the industry has played the major 
part in the Iron & Steel Board which was created 
some years ago to co-ordinate the postwar expan- 
sion of United Kingdom steel capacity. 

Steel production in the first half of 1951 is run- 
ning at an annual rate about 300,000 tons below 
1950. This is the result of a sharp fall in imports 
of iron ore and German scrap. German scrap avail- 
able to the British industry this year will be not 
more than 600,000 tons, compared with two mil- 
lion tons in 1950. 

During the second half of last year the industry’s 
stocks were run down. The industry does not own 
its ships, and the sudden increase in demand for 


shipping to carry a million tons of coal across s}, 
Atlantic, grain to India, and supplies to Kor, 


at the 


right time. It was a matter then of drawino 


made it impossible to charter enough s| ps 


stocks or reducing output. Rightly or wronol 
was decided to draw on stocks. Before stee| , ' 
under national control it was well known that », 
duction in 1951 would be less than in 1950 
that the upward trend of production would be , 
into reverse for one year at least. 7 

British steel exports will be cut corresponding] 
and supplies to the home market will be ma 
tained at about the 1950 level, though the allocat 
of the steel will be different to meet the needs 
rearmament. 

Prices will certainly rise this year but this 
the inevitable result of rises in the costs of 
materials, freight, and the higher wages which a 
the general consequences of the rising cost of living 
British steel is very cheap and prices will rema 
relatively low even if the anticipated increases 
are substantial. 

By 1952 the country’s pig iron capacity is dw 
to go up by a million tons, and this is the k 
to Britain’s expectation of higher steel productio: 
in 1952. The signs are that shipping is going t 
be available, and the United States is placing eig 
Liberty ships at Britain’s disposal to bring on 
British ports from the Mediterranean, where th 
will discharge American coal. This, and a 
national campaign to collect all available scrap. w 
carry Britain through 1951. Thereafter Britai 
will get a million tons a year of Newfoundlar 
ore, and this, coupled with increased pig iron su 
plies, leads to the expectation of rising production 


again within twelve months. 


Checking Tapers 


by the Sine Bar Method 
(Continued from page 36) 


The American Standard Steep Machine tapers are 
also all alike with a 314-inch taper per foot. To 
find the five-inch sine bar constant: 


Example No. 2—American Standard Steep Ma- 
chine tapers. TPF = 31% in. 

8X85 168 

smo = "576 + T? «2576 588.25 


sin 0.28559286 


Five-inch sine bar constant 
5sin o = 0.28559286 5 
= 1.4279643 


Table I, for all Morse tapers shown in the ASTE 
Tool Engineers Handbook, shows the taper num- 
ber, taper per inch, taper per foot, the sine of the 


included angle and the constant for the five-inc! 
sine bar. Table II shows the same values for 
Brown & Sharpe tapers as shown in the sam 
publication. 

Table 1I—Brown & Sharpe Tapers 


Taper Taper per Taper per Sine of 
number inch foot inc. angle 


| 


0.0418152 
0.0418152 
0.0418152 
0.0418483 
0.0417817 
0.0419223 
0.0417882 
0.0417318 
0.0417193 
0.0429901 
0.0417318 
0.0416261 
0.0416660 
0.0416486 
0.0416486 
0.0416486 
0.0416486 
0.0416486 


0.0418333 0.50200 
0.0418333 0.50200 
0.0418333 0.50200 
0.0418666 0.50240 
0.0418000 0.50160 
0.0419408 0.50329 
0.0417891 0.50147 
0.0417500 0.50100 
0.0417375 0.50085 
0.0430100 0.51612 
0.0417500 0.50100 
0.0416441 0.49973 
0.0416841 0.50021 
0.0416666 0.50000 
0.0416666 0.50000 
0.0416666 0.50000 
0.0416666 0.50000 
0.0416666 0.50000 


On — | 


The Tool En; 


aq | 
| 
| oo 
| 
| 
| 
: 
a 
| 
| 
| 
| 
= — 
] Sine bar 
constant | 
0.209072 
| 0.20924 | 
| 
F | 0.3 8 
0,208 | 
| 
| 9 0.208596 
10 0214950 | 
0 > | 
| 12 0.20813¢ 
13 0.208330 
-| 14 02 
| 15 0 $3 
16 0.208243 
| 17 0.208243 
18 0.: 
— 
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High-Production 


Abrasive Belt Grinding 


By W. A. Papworth 


STAFE 


PORTER-CABLE MACHINE COMPANY 


ENGINEER 


\, :ASIVE BELT GRINDING or finishing is a much 

ent manufacturing method than turning, 

x grinding with solid wheels, and, there- 

s applications are less well known. They may 
rated into two fields: 

(1) The mechanical grinding fields. Here, 
s to grind a flat, square, parallel or round 
or to grind to some specified dimension. 

(2) The finishing field. Here, the prime goal 
finish, smoothness and appearance, with 

no emphasis on mechanical characteristics. 
rinders are essentially low-cost equipment; 
re less complicated, and require less man- 

d material to produce than most machine 

ligs and fixtures are generally simpler and 
ind require less set-up time. For tool- 

ise a belt grinder with feed table can be a 
er. Steel fixture components are quickly 

ff 0,030 to 0.040 in. long and squared to 
Chamfering, bevelling, generating radii and 


| of welds can be accomplished rapidly and 


Equipment and Methods 


For flat grinding a platen is used behind the belt 


ide a flat grinding surface. A belt 8-in. wide, 
x at 5000 fpm, with +80 grit abrasive, 
illy flows 38,000,000 grits per minute past 
ding point. 
high production rate in platen grinding 
iainly from grinding all over the workpiece 
from the fact that work holding does not 
) be as secure as for other types of machin- 
d also from reduced loading and unloading 
t is most efficient for thin cuts over a widely 
ed area. When this is not inherent in the 


ented at Annual Meeting, American Society of 
ngineers, March 17, 1951. 


ber, 1951 


piece, it is often created by grinding a number of 
pieces in a load, or by recessing the surface to be 
ground, 


If the requirement is only for flatness, and the 


cut is light. the work may be held against the belt 


by hand pressure, This is sound and practical within 
its range, but it has limitations in that no dimen- 
sional accuracy is provided, hand pressure is in- 
adequate for any but very light cuts, and the abra- 
sive may not be used as fully as it could be with 
more pressure. Consequently, mechanical means for 
applying the work to the belt and for oscillating it 
to use the full width of the belt are provided in 
some machines. 

In grinding diameters, a contact roll is generally 
used behind the belt. and the work is controlled and 
fed by a centerless-type regulating wheel, or it is 
mounted on centers and rotated during grinding. 
In either case, the width of the abrasive and its 
superior sharpness in belt form are relied upon to 
provide speed and efficiency. 

Since the contact roll itself never comes in con- 
tact with the work. it holds its diameter, trueness, 
and balance for a long time. A variety of contact 
rolls may be used, and over any roll the change 
from one belt to another of any desired grit takes 
little time. 

For polishing, and for the grinding preceding 
polishing. a contact roll is generally used behind 
the belt. However, some kinds of work are polished 
over a resilient platen, or against the span of the 
belt with no support behind it. Polishing is nearly 
always a dry operation, while platen grinding is 
more often done with coolant. 

The abrasive grains are very strongly bonded to 
the belts, well buttressed with cement, and stand up 
sharp and strong. The belts are usually about three 4 


times as long as the circumference of the compar- 
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Fig. 1. A belt grinder making a light cut 
over a widely-dispersed area. 


able polishing wheel. They run cool because they 
are exposed to air on both sides during a good part 
of their revolution, and rid themselves of work 
particles as they bend and straighten twice in each 
circuit around the pulleys. 


Belts and Abrasives: The cloth backing of the 
belt has a slight degree of resilience. This makes 
the abrasive “flow” smoothly over the work, cutting 
all the way. It also allows the abrasive to slope 
back slightly. As it becomes dull, and more pres- 
sure is applied, the cutting edge tends to rise up or 
the rear edge to press down and keep on cutting 
sharply. 

In platen grinding, where the whole area is 
ground at once, the common practice is to use 
silicon carbide abrasive for about everything but 
steel, and sometimes even for that. It cuts with less 
pressure, creates less heat, and generally keeps itself 
sharp by fracturing more readily than aluminum 
oxide. 

In contact roll grinding. where the grinding area 
is a narrow band across the wheel, aluminum oxide 
abrasive is more generally used for all kinds of 
metal, except on final coloring operations. Higher 


abrasive speeds are used than in platen grinding. 


Abrasive-Belt Mechanical Grinding 

In the simplest type of mechanical grinding. 
where the requirement is mainly to skim off one side 
flat, a vertical-horizontal dry platen grinder is used. 

When the requirement is to grind to a certain 
thickness, parallelism, or-in particular relation to 
other parts of the piece, or where the stock removal 
is greater than can readily be accomplished by hand 
pressure, or where a number of pieces can be 
ground in a load, a heavier machine with a table 
is required as shown in Fig. 1, grinding the first 


surface of an aluminum die-casting. 1 


> plece ix 
about 6 x LI in. overall, and is an exan ? wha 
this type of belt grinding does best, a light ey ove! 
a widely dispersed area. It was forms milled 
and the standard time was 37 pieces per hour, T| 


production rate of 125 pieces per hour on the bel 
grinder is three times faster. Actually the operate; 
can readily grind 180 per hour. 

Many examples can be given where th produ 
tion for work of this class ranges from 300 to 4 
pieces an hour. One such example is a fixtuy 
operation on a Permold aluminum saw hand 
grinding a l-in. diameter single boss down to thi 
ness and parallelism from the rear side. The fixt 
isa simple ba kstop bar parallel to the platen. | 
operator ground 13 pieces in one minute, box 
box. or at the rate of 780 pel hour. This is plung 
grinding, without oscillation. 

On the same type of machine, a rubber-cover 
pulley about 7 in. in diameter by 8 in. in length was 
ground. The platen of the machine was replac 
by a steel backing roll, since there was only |i 
contact. The work was held on an arbor mount 
in a motor-driven lathe-type fixture. Two arb 
were prov ided, one to be loaded while the other was 
plunge grinding. 

Fig. 2 shows the same basic type of mach 
equipped with an automatic feeder. It has 21 ca 
riers, and after each one passes the leading edg 
the belt it is advanced squarely toward the surfac 
of the belt by four cams. one for each corner of t 
carrier. The backing plates of the work holders « 
be ground in position, so that uniformity and pai 
allelism are obtainable. Two carriers are against the 
belt at all times, and frequently two to four sma 


pieces are mounted on each carrier. The carrie! 


Fig. 2 shows a belt grinder equipped with 
an automatic feed. 
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Table I1—Typical Production in Abrasive-Belt Grinding 


Belt life 
Wh Part Materia! Size Operation Belt Production hours 
Over Fuse D.C lin. diam Grind SiC (1000 /hr. 16 
iilled Alum Zin. long 2 ends greased 
©: Fuse 34 in. diam Grind 60 SiC 800/hr 40 | 
ne Striker 2in. long 2 ends greased | 
belt Towel bar 1 in Grind %60 SiC 900 hr 40 
Bracket diamond base greased 
rati Flange 2 in. square Edge G *%80 SiC 300 ‘hr 
& Boss 114 in Rd. corners greased 
boss Boss top 
du g Cover D.C. 34 4 in Grind X60SiC 2000 hr. 
W.S.Wiper® Zinc Rect base dry 
Vapor-tite Cast Flat to *40 Alox 48 hr 2 
Condulet iron hollow 0.0015 in. dry 
id] 3 9in 90 hr 2 
hollow 
615 in 25/hr 2 
Fig. 3. Here a wet belt centerless grinder hollow 
. producing a satin finish on aluminum tubing. 
By courtesy of Precision Die Castings Co 
®%By courtesy of Crouse-Hinds Co 
ng evenerally 720, 1090, 1350. or 1750 pe! 
| some form of automatic ejector is em- In the application illustrated, stainless steel cook- 
r | so that the operator has only to load the ing pans have been heavily copper plated on the 
. lis applications are for small pieces where bottom for good heat conduction. The copper is 
removal can easily be accomplished in rough, and the problem is to produce a good finish 
ids or less, by a belt fine enough to give on the bottom and about 11% in. on the sides. The 
sired finish, pans are held on a motor-driven appliance, and 
shows a wet belt centerless grinder. It has plunge cut against the belt over the formed roll. 
AS ventional reculating roll. work rest blades. The net grinding time, not including loading, is 
inge gears for a wide range of feeds. The about 7 to 15 seconds according to the size of the 
| is aluminum tubing, | in. OD, run at 18 pan and roughness of the copper plating. Kerosene 
« +320 SiC abrasive belt with oil coolant. is applied to the belt before starting it, and grease 
» a fine satin finish. Belt life is 2250 ft of is applied at intervals during operation. 
On 34 in. diam. steel, a diameter reduction This method is applicable to many other types of 
L010 in. at 114 fpm is about the potential of the work: hand-held, supported by a rest, revolved by 
otor. using a 250 Aloxide abrasive belt. a flexible shaft, spinner, or indexing work head. 
Rubber, vuleanite, plastic, and fibre usually run When the work becomes highly irregular, as in 
d at rapid feeds. It is frequently desirable erinding the parting lines from plastic stocking 
ible to change from one grit size to another forms, recourse must be had to strapping on the 
ess than a minute, with only the cost of a new free belt, or over a resilient platen. 
ilved. 


Abrasive-Belt Polishing 


Fig. 4. Cooking pans with copper-plated 
bottoms are shown here being ground and 
finished on a back-stand type of machine. 


veneral polishing, the back-stand type of 
is the basic and most versatile type of 
july nt. 

in this type of machine, it must be emphasized 
belt is not just another form of abrasive that 
rate from the wheel. Rather. the belt opens 
le area of new and more effective polishing 
h much more can be done with the abrasive. 
it is three times as long as the wheel cir- 
ce; it stays cool, flings off metal particles, 
ster, and causes less than one-third of the 

ductive time lost. 
the work has a fixed contour which must 
ited over and over in quantity, a “formed 
wheel grinder’, such as shown in Fig. 4. is 
d. Here the belt runs vertically, and the 
roll behind a nearly straight reach of the 


form it laterally to a greater decree than 


‘le in the back-stand arrangement. 
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ENGINEERING 


Screw Thread Standards for Federal Service 


SCREW THREAD PRODUCT LIMITS 


NUMBER FORTY-E\cuy 


slain BOLTS & SCREWS al NUTS & TAPPED HOLES 
RING THREAD GAGES * PLUG THREAD GAGES 
PITCH & SYMBOL 
1A 2A 3A ; 2 3 18 28 38 1 2 3 
i 0514 0512 | .0519 | 0519 0519 0519 | .0519 | osi9 
- 0496 0488 | .0502 | 0506 | 0542 0543 | .0536 | 0532 
pape; 0623 0622 | .0629 | 0629 0629 0629 | .0629 | 0629 
# 1(.073) - 
(.073) - 64 NC 0603 0596 | .0610 | .0615 | -°?9 0645 0655 0648 | 0643 
1596 | 0615 | 
“ 0634 0633 | .0640 | .0640 0640 0640 | .0640 | 0640 
1 (073) - 72 NF 0615 0608 | 0622 | .0627 | 0640 0665 0665 | .0658 | 0653 
latins 0738 0736 | 0744 | 0744 0744 0744 | 0744 | O74 
0717 0708 | 0724 | 0729 | °744 0771 0772 | | 0759 
me 0753 0752 | 0759 | .0759 0759 0759 | .0759 | 0759 
# 2 (.086) - 64 NF 0733 0726 | 0740 | 0745 | 9759 0785 0785 | 0778 | o773 
is 0848 0846 | .0855 | 0855 0855 0855 | .0855 | .o8ss 
#% 3 (.099) - 48 NC 0825 0815 | .0833 | 0839 | -°855 0885 0886 | 0877 | 0871 
0867 0856 | 0874 | 0874 0874 0874 | .0874 | 0874 
3 (.099) - 56 NF 0845 ve3e | 0854 | | -°874 0903 0902 | | 
0950 o948 | 0958 | 0958 0958 0958 | | 0958 
 4(.112) - 40 NC 0925 0914 | 0934 | | 099) 0992 | | .0975 
be ici 0978 0976 | .0985 | .0985 0985 0985 | 0985 | 0985 
#% 4(.112) - 48 WE 0954 0945 | .0963 | 0969 | °785 1016 1016 | .1007 | .1001 
1080 1078 | | 1088 1088 | .1088 | 
# 5 (.125) - 40 NC 1054 1044 | 1064 | .1071 | 1122 1122 | .1112 
1095 1093 | 1102 | .1102 1102 1102 | .1102 
# 5(.125) - 44 NF 1070 ‘1061 | .1079 | | 1134 | .1125 8 
1169 1166 1177 1177 1177 1177 1177 77 
# 6(.138) - 32 NC 114) 1128 | | | 1213 1215 | .1204 ‘ 
1210 1208 | .1218 | .1218 1218 1218 | .1218 8 
# 6 (.138) - 40 NF 1184 1174 | | | 1252 1252 | .1242 
1428 1426 | 1437 | .1437 1437 1437 | | 
6(.166) - 32 1399 1388 1410 | .1418 1475 1475 1464 4 
1452 1449 .1460 1460 1460 1460 1460 46 
# 8 (.164) - 36 NF 1424 1413 | .1435 | .1442 | *'460 / 1496 | 1496 | .1485 | 1478 
“ 1619 1616 1629 : 1629 1629 1629 1 1629 62 
WOULD - 1586 1570 | .1596 | .1605 | 1672 1675 | .1662 | .1653 
ee 1688 1686 | .1697 | .1697 1697 1697 | 1697 
# 10(.190) - 32 NF | 1736 
- 
“ 1879 1876 1889 1889 1889 1889 1889 889 
12 (.216) - 24 NC 1845 1830 | | 1865 | 1933 1935 | .1922 
1918 1916 | .1928 | .1928 | 1928 1928 | .1928 
# 12(.216) - 28 NF 1886 1873 | .1897 | .1906 | :'98 1970 1971 1959 
2175 | 2175 | 2175 5 
2211 | .2226 | .2211 
2268 | .2268 | .2268 . 
2300 | 2311 | .2299 0 
| 2704 | 2764 | .2764 4 
2803 | .282) | .2805 ‘ 
2854 | .2854 2854 
2890 | .2900 | .2887 
3344 } 3344 3344 4 
ak 3407 | .3389 
| 3479 | 3479 | 
3516 | 3525 | .3512 
= 
3911 3911 3911 
3957 | | .3960 
4050 | .4050 | .4050 | 4 
4091 | .4101 | .4086 | 


ou 
| 
; 
q 
| q 
ae 
| 
| 
# 
Va | 
| 
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| | 
| 
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NUMBER FORTY-NINE 


Screw Thread Standards for Federal Service 


(Continued ) 


RING THREAD GAGES aneee NUTS & TAPPED HOLES 
NOMINAL SIZE BOLTS & SCREWS > D PLUG THREAD GAGES 
PIT & SYMBOL 
~ 1A 2A 3A 1 2 3 1B 2B 3B 1 2 3 
ge 4485 | 4485 | .4500 | .4478 | .4500 | .4500 4500 | -4500] 4500} .4500] .4500 | .4500 | .4500 
4411 4435 4463 4404 4448 4463 ; 4597 4565 4548 4574 .4552 4537 
19 UNC 4444 4444 | .4459 4435 4459 | .4459 4459 4459 4459 | 4459 | 4459 | .4459 | .4459 
“ 4367 | .4393 4421 | .4358 | .4403 4419 | ° 4559 | .4525| .4509| .4536 | .4515 | .4499 
4662 | .4662 | .4675 | .4660 | 4675 | 4675 | 4675 | -4675| 4675 | 4675] .4675 | .4675 | .4075 
4598 4619 | .4643 | 4609 | 4639 | 4649 | 4759 | .473) 4717 | .4726 | .4711 | .4701 
5068 | .5068 | 5084] 5060 | | 5084 | | 5084] 5084] S084 | 5084] | 
4990 | | .5045 | .498) 5028 | 5044 5186 | 5152 | 5135] .5163 | 5140 | .5124 
5250 5250 5264 5248 5264 | .5264 | $264 | 5264 | 5264 | 5264 | | 
5182 5205 | .5230] .5191 5223 | .5234 5353 | .5323 | .5308| .5321 5305 | .5294 
5644 | 5644 | .5660 | .5634 | 5660 | .5660 5660 | 2660] 5660] .5660] | .5660 | 
556) 5589 | .5619 | .5549 | .5601 5618 5767 | 5732 | .5714| .5745 | .5719 | .5702 
| | 5889 | | 5889 | | | 2889| 5889 | | | 
| 5828 | 5854| | .5848 | .5859 5980} 5949] 5934] 5946 | .5930 | .5919 
unc | 6832 | .6832 6850 | 6822 6850 6850 | 0850] 6850 | 6850 6850 | | .6850 
6744 | 6773 | 6806 | .6730 .6786 | .6805 6965 | 6927 | 6907] | .6914 | .6895 
7079 | .7079 | .7094 | .7076 | .7094 | .7094 7094 | -2094| 7094] 7094] 7094 | 7094 | 
7004 | .7029 | .7056| .7013 | .7049 | .7062 7192] .7159} .7143 | .7157 | .7139 | .7126 
goog | 8009 | 8028 | 7997 | 8028 | 8028 | 8028] 8028| .8028 | .8028 | 
7914 | 7946 | .7981 7897 | .7958 7979 8151 8110 | .8os9| 8128! .8098 | .8077 
8270 | | | .8265 | 8286 | 8286 | | .8286 3286 | .8286| 8286 | .8286 | .8286 
' 8189 | 8216 | .8245 | .8195 | .8237 | .8250 8392 | .8356| .8339| .8356 | .8325 | .8322 3 
unc | 2168] 9168 | 9188 9154] | 9188 | | | | | 9188 
9067 | 9100 | .9137 | .9043 | 9112 | .9134 9320] .9276 | .9254] .9299 | .9264 | .9242 
9441 944) 9459 | 9435 | 9459 | 9459 | | 9459] 9459| 9459] 9459 | 9459 | 9459 
' 9353 9382 | 9415 | .9356 | .9403 | .9419 9573} 9535] .9516| .9538 | .9515 | .9499 3 
9519 | 9519 | 9536 | 9515 | 9536 | 9536 | | 9536] 9536] 9536] 9536 | | .9536 
9435 | | 9494 | 9445 | .9487 | .9500 9645| 9609 | 9590] 9606 | .9585 | 9572. 
7 unc | 10300 | 1.0300 | 1.0322 | 1.0283 | 1.0322 | 1.0322 | , 4455 | 1.0322] 1.0322 | 1.0322 | 1.0322 | 1.0322 | 1.0322 
< 11.0191 | 1.0228 | 1.0268 | 1.0159 | 1.0237 | 1.0263 1.0463 | 1.0416 | 1.0393 | 1.0446 | 1.0407 | 1.0381 
12 unr. | 1-0691 | 1.0697 | 1.0709 | 1.0685 | 1.0709 | 1.0709 10709 | 10709 | 1.0709 | 1.0709 | 1.0709 | 1.0709 | 1.0709 
1.0601 | 1.0631 | 1.0664 | 1.0606 | 1.0653 | 1.0669 1.0826 | 1.0787 | 1.0768 | 1.0788 | 1.0765 | 1.0749 
> unc | 1-1550 | 1.1550 | 1.1572 | 1.1533 | 1.1572 | 1.1572 | | 1.1572] 1.1572 | 1.1572 | 1.1572 | 1.1572 | 1.1572 
1.1439 | 1.1476 | 1.1517 | 1.1409 | 1.1487 | 1.1513 1.1716 | 1.1668 | 1.1644 | 1.1696 | 1.1657 | 1.1631 
12 une | | 1.1941 [1.1959 | 1.1935 | 1.1959 1.1959 | 1.1959] 1.1959 | 1.1959] 1.1959 | 1.1959 | 1.1959 
1.1849 | 1.1879 | 1.1913 | 1.1856 | 1.1903 | 1.1919 1.2079 | 1.2039 | 1.2019 | 1.2038 | 1.2015 | 1.1999 
6 UNC | 12643 | 1.2643 | 1.2667 | 1.2623 | 1.2667 | 1.2667 | | 2.4, | 1.2667 | 1.2667 | 1.2667 | 1.2667 | 1.2667 | 1.2667 
1.2523 | 1.2563 | 1.2607 | 1.2478 | 1.2566 | 1.2596 1.2822 | 1.2771 | 1.2745 | 1.2812 | 1.2768 | 1.2738 ‘ 
12 unr | 13190 | 1.3190 [1.3209 | 1.3185 | 1.3209 [1.3209 | | 4559 | 1.3209] 1.3209 | 1.3209 | 1.3209 | 1.3209 | 1.3209 
. 1.3096 | 1.3127 | 1.3162 | 1.3106 | 1.3153 | 1.3169 1.3332 | 1.3291 | 1.3270 | 1.3288 | 1.3265 | 1.3249 
6 unc | 13893 | 1.3893 [1.3917 | 1.3873 | 1.3917 [1.3917 | [1.3917] 1.3917 | 1.3917 | 1.3917 [1.3917 [1.3917 
1.3772 | 1.3812 | 1.3856 | 1.3728 | 1.3816 | 1.3846 1.4075 | 1.4022 | 1.3996 | 1.4062 | 1.4018 | 1.3988 
12 une | 14440 | 1.4440 | 1.4459 [1.4435 | 1.4459 [1.4459 |) | 1.4459 | 1.4459 | 1.4459 | 1.4459 | 1.4459 | 1.4459 
1.4344 | 1.4376 | 1.4411 | 1.4356 | 1.4403 | 1.4419 1.4584 | 1.4542 | 1.4522] 1.4538 | 1.4515 | 1.4499 
Classes 1B, 2B, 3B, 1A, 2A, 3A are not unified in sizes smaller than 14”, although classes 2B and 2A are 
acceptable in the US. 
The unified system does not supersede the American Standard, but becomes a part of it. Present class 
1, 2 and 3, are retained in the American Standard because of their widespread use 
WORKING Go Working Thread Plug Gages of all classes are basic. 


PLUG GAGES — For those who desire to use Unified Classes 1B, 2B, or 3B, it will be necessary to order No Go Plugs 
of these classes. 


SETTING Go Set Plugs, Class 1A and 2A are new. The same set plug is common to both classes. Class 3A Go : 
PLUG GAGES | Set Plug is basic, as are classes 2 and 3. 
No Go Set Plugs, Classes 1A, 2A and 3A are new. Classes 2 and 3 remain the same 
RIN Go Rings, Classes 1A and 2A are new. Class 3A is basic as are classes 2 and 3. No Go Rings, Classes 
GAGES 1A, 2A and 3A are new. Classes 2 and 3 remain the same 


Courtesy Republic Gage Co. 
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Ingenious Devices and Ideas to Help 


the Tool Engineer in His Daily Wor, 


Versatile Fixture Component 


While the fixture component shown in solid lines 
was originally used on an automatic drilling ma- 
chine to drill and tap holes on the periphery of a 
ring—here shown with only one hole—it suggests 
various applications in addition to the one illus- 
trated. 

The body of the component serves as a locating 
plug for the workpiece. The clamping, which is at 
once fast and rather novel in principle, consists 
of conical plunger which, in turn, is moved out- 
ward against the I.D. of the workpiece by a tapered 
screw plug. Retraction is effected by a compression 


spring. 


SLIP BUSHING 


FIXTURE BASE = 


WORKPIECE 


WORK 
HOLDER 


A fixture component, such as shown, can be 
variously adapted to drill jigs for drilling 
single or multiple holes on rings. 


As here shown installed on a fixture base mount- 
ing a bushing plate—broken lines—the part is lo- 
cated in the component plug, then clamped. The 
hole is then drilled through a slip bushing, which 
is removed for tapping. Should it be required to 
drill several holes-say three equally spaced, for 
example—the conical plunger could incorporate a 
shouldered locator on its small diameter, to engage 
a previously drilled hole as the plunger is expanded. 
Naturally, the latter would then be located 120 deg 
from the bushing center, or 90 deg if used to drill 


holes. 
Robert Vau son 


Upsetting Die 


In tooling up to attach square shouldered | 
in sheet metal by upsetting the corners of 
square section of the bolts, it was necessary to 
velop a die which would tightly secure the , 
portion while the bolt head was hit in th pu 
press. A further requirement was that the di 
lease the bolt easily for removal under fast prod 
tion conditions. 

As the “gadget” shown met these conditions | 
our complete satisfaction, has been proven des 
able and may further be modified to suit other 
plications, | submit it for consideration by ot! 


“oadgeteers. 


WORK BEING REMOVED 


DIE AS LOADED AFTER PRESS STROKE 


Tapered grips, wedging with the die body on 
the down stroke of a punch press, hold a bolt 
securely and release on up stroke of the ram. 


Parts A, which grip the bolt, are tapered 
shown and loosely secured in the die block 
screws C and WD, the latter riding in grooves 
parts A. On the down stroke of the pre 
members wedge tightly together in the 
and hold the bolt securely. On the up stro! 
the sheet metal and bolt assembly are |i 
gripping members rise and spread to ré 
bolt. 

Charles E. Haywar 
Western Michigan ¢ 


The Tool Engineer pays regular page “ates | 
for accepted contributions to these ; ‘2%: | 


Prowid R | with a minimum of $5.00 for each em 
rovidence, 
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Dog 


\ 
odd 


Lente 


W hil 


on 


Odd-Shaped Work 


| TOCK 
PLATE TAIL, STOC 


ECCENTRIC | 
BUSHING 
such as illustrated, serves to hold 


shaped work without need of extra length 


dogging. 


shown can be used with a dividing head 

«k on the shaper, milling machine or 

machine the surfaces of punches and 

s having odd-shaped cross sections with- 

ditional length being required for dog- 

\hile the dog shown was made to hold a 

shape in one plant, the idea is applicable 
isymmetrical workpieces. 

Wesley 


Vember -at-Large 


Prince 


Drill Holder 


ile it is customary to hold a center drill in a 


huc k, 


found that the tool shown speeds centering 


when centering work in a lathe, 


s, especially so when used with a turret 
When so applied, the tool can be used 
sacking blocks and the bores will be in line 
headstock center. If used with a rocker- 


post, it must be adjusted for each setup. 


TOOL POST — 


center drill holder shown is designed for 
th a turret tool post and is a time saver 
petitive center-drilling. 


| is made from a length of mild steel bar 
height to suit the tool post opening. The 
shown may or may not be necessary. de- 
nn the amount of stock required for tap- 


set screw holes. The bar is held in the tool 


1951 


post and, with center drills of the desired size held 
in the headstock chuck, 
drilled 


several center drills. There should be about 14 in. 


is first center drilled and 
then and reamed to suit the diameter of 
wall between the holes. 

The tool holder can be quickly set up in the tool 
post and adequately aligned at any time, and dril- 
ling to repetitive depths can be easily accomplished 
The shank 
hardened if used for continuous service. 
lan J. Peacock 


Carlisle, Britain 


by means of stops. should be case 


Toggle Milling Fixture 


It was required to mill a slot in a ring, as shown 
in the inset. The distance from the bottom of the 
slot to the bottom of the part had to be held with- 
in 0.002 in., and volume demanded fast loading and 
unloading. All of these requirements were met by 
the milling fixture here shown. The drawing is 
schematic and excludes all but the locating and 


clamping elements. 
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Equalizing toggle clamps, on a milling fix- 
ture, insure equalized clamping together with 
rapid loading and unloading. 


Clamping is accomplished by two toggle-actuated 
arms which move in and down on depressing the 
handle. The locating plug prevents the workpiece 
moving sideways and the clamps hold it firmly 
against the rest buttons. 
which consists 


a right and left-hand thread 


By setting the toggle adjustment 
of a rod with the cor- 
rect clamping pressure is obtained, while a toggle 


lock 


springs open the arms individually, and because of 


stop determines the prope point. Return 
a floating link between the handle and toggle arms. 
equal pressure is applied by each clamp arm re- 
gardless of surface irregularities. 


Paul H. Winter 


Syracuse Chapter 
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Inspection Gage 


The inspection gage shown was designed to check 
the depth of a groove in relation to a cylindrical 
surface. Use of a floating rod, as indicated by the 
shading, eliminates friction on the sides and thus 
reduces load on the indicator. It also entails a lesser 
accuracy in construction since the hole for the in- 
dicating pin can be slightly off center without 


creating bind. 


ADAPTER FOR COMMERCIAL SET SCREW 
DIAL INDICATOR 


INDICATING PIN 


ve 
\ 
JI 
FLOATING PIN FOR 


ACCURATE ALIGNMENT “DIAL INDICATOR 


A floating rod, in an adapter for a dial in- 
dieator, provides for checking of grooves with 
a minimum of friction and loss of accuracy. 


The floating pin is slightly smaller than the bore; 
as a result, the spring in the dial indicator can 
support the weight of the pin and floating rod. Thus, 
both the floating rod and the indicator pin can easily 
return to zero after the workpiece has been checked. 

Anthony Gabriele 


Brooklyn, N. Y. 


Redesign for Brake Lever 


In our plant, the lug on the rapid traverse brake 
lever of a production lathe, shown in the upper 
illustration, would either wear to a point where it 
no longer engaged, or break off entirely. In the 
past, we repaired the lug by welding, but the re- 
sults were unsatisfactory both because of time con- 
sumed and limited length of service of the repaired 
part. For another thing, a spring rod was screwed 
into the end of the lever, and this would crystalize 
and break off flush with the end of the lever. 

The writer therefore redesigned the lever as shown 
in the lower illustration. The body of the lever was 
made 1% in. wider and the lug attached, as a sep- 
arate component, by means of two screws. The 
spring rod, in turn, was made of a piece of flat 


By redesigning a rapid-traverse brake lever 
and providing a replacement lug and spring 
bar as shown in the “before and after” draw- 
ing, service life has been extended and both 
lug and spring bar can be replaced without 
removing the lever from the lathe. 
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stock and screwed to the top of the lever, thy. , 
tailing a slight lengthening of the spri: 

The redesigned lever is much sturdier d has} 
advantage that, should the lug wear, it cay | 
screwed and reversed to present a new side. || 
breaks off entirely a new lug can be installed 
out removing the lever from the lathe. 

Frank M. Butrick. | 
tlma, Mich. 


To Provide Serew Clearance 


A rather common and also costly mistake, wh 
designing or making dies that require freque 
sharpening, is neglect to provide clearance y 
countersunk head screws, as indicated in the yp 
drawing. Then, when the die surface is sharpe: 
the screw extends over the top surface, as show 
center, necessitating further reworking or count 
sinking. 


——— 


== 


By counterboring as shown in lower illustration. 
screw heads will remain permanently flush 
with the top surface of dies despite repeated 


All this can be entirely eliminated by ng 
clearance counterbore, as shown in th 
illustration, when the die is originally bi 
condition shown at center can never occt 
simple precaution is taken; rather, the di 
resharpened indefinitely with the screw hea 
flush with the top surface. 

Cliff B 
Daytor 
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blic Aviation: 


Fighters in Quantity 


By Gilbert P. Muir 


AVIATION CORPORATION 
Farmingdale, Long Island, New 
military aircraft builder 
for its World War II 
nber, the P-47 Thunder- 
its postwar jet fighter- 
the F-84 Thunderjet. Both 
made headlines; the P-47 
with destruction of some 
aircraft, and the heavily- 
K-84 has piled up an impres- 

| in Korea. 
| these war records lie tool- 
g ems that are as complex as 
of the aircraft they are 
with, and production re- 
ts that would seem to ob- 
possibility of applying tool 


gineering techniques. 
The Industry 


s story is in many in- 
study of the aircraft indus- 
igh close parallels in this 
ist industry are danger- 
iircraft industry was defi- 
underfed cousin of the 
portation industries before 
th a ranking around 43rd 
ong American industries. 

yorld War II it rushed to a 
dollar volume, and under 
| of steam, plants, person- 

and production mush- 
ernight. Thinking and 
vere adjusted quickly to a 
ttitude of expansion, and 


Oetol 1951 


the push was for more and more 
ships. Republic during this time 
turned out more than 15,000 P-47 
Thunderbolts. 

Then came the post-armistice cut- 


Republic’s Mundy Peale, shown 
against a background of F-84E 
Thunderjet fuselage assemblies 


back—-a complete cutback for the 


aircraft industry. Republic, like 


many of the producers in the indus- 
try, had plans for the postwar era 
involving personal planes and entry 
into the commercial transport field. 
No producer hoped to maintain his 
wartime volume, but hopes were high 
for the personal plane field, and 
everyone believed that heavy war- 
time use of commercial airlines by 
businessmen and military personnel 
would lead to a great postwar ex- 
pansion of the lines. 


\ccordingly, Republic was ready 
to go after the war with a well-de- 
signed amphibian, the Seabee, as its 
entry in the personal plane field; 
and a commercial version of its fast, 
four-engined XR-12 for the airlines. 
Like many other aircraft producers, 
it found that the market for personal 
planes had been over-estimated; and 
wound up selling $16,000 worth of 
plane for about $6000. The commer- 
cial airlines’ boom also failed to 
materialize—at least to the extent 
that new entrants such as Republic 
could not realize a profitable market. 

Mundy I. Peale was elected presi- 
dent of Republic in 1947 with a lot 
of problems. Divesting the company 
of these unprofitable ventures was 
one pressing need; getting into pro- 
duction on Republic’s new F-84 jet 
was another. He recalls that “all of 
us were so new in the jet fighter 
business that we didn’t know what 
we were going to run into. Lots of 
the things we thought were going to 
be true because of our past experi- 
ence were so brand new that they 
werent true at all--so we had to 
learn to build a plane that was bet- 
ter to maintain and would be as good 
in service as it was as a performing 
airplane.” 

The intervening years. before 
Korea provide a good idea of some 
of the basie difficulties in building 
and maintaining production of mili- 
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tary aircraft. First was the national 
uncertainty as to whether we were 
going to have an air force or wheth 
er we should forget the whole thing 


In June, 1950, for example, the 
month that the Korean campaign 
started, Republic was laying off 


people because the company had run 
out of contracts. When the layoffs 
were stopped, it was not because new 
contracts were awarded but because 
Republic felt that they had to kee] 
this skilled help on the payroll foi 
the future. In addition, production 
planning under such handicaps at 
best leaves much to be desired. 
Technical personnel has in recent 
years become 
problem. 


an even greater 
To quote Mundy Peale, 
“Engineers who at one time were 
good prospects were in effect told. 
either directly through news- 
papers, that there was no future in 
We have 
such cases as the fellow who quit 
us voluntarily to go out and sell 
ladies’ handbags because he figured 
Another 
fellow opened up a coal and ice yard 
on the Island because 
some security.” 


or 


aeronautical engineering. 


there was some future in it. 


he wanted 

Republic has recently begun to re- 
verse the trend, and, through inten- 
sified brush-up courses and on-the- 
job training, is making aeronautical 
engineers out of men with a wide 
variety of engineering backgrounds. 


Designs and Tooling 


Swinging from conventional air- 
craft to jet production has opened up 
a completely new portfolio ol prob- 
lems for tool engineers. Basically 
jet aircraft designs have called for 
higher speeds, which make closer 
tolerances necessary. In addition, 
(Left, from top to bottom) Two 
of Republie’s early all-metal mil. 
itary planes. Amphibian P-35 is 
at top. The P-43 Lancer, second 
from bottom, was first all-metal 
pursuit with semi-elliptical wings. 
Designed for high-altitude com- 
bat, it was supercharged. P-47 
Thunderbolt at bottom won fame 
in World War Il. First 400 mph 
plane, it destroyed 7,000 enemy 
aircraft. Over 15,000 Thunder- 
bolts were built by Republic; 
record made Republic the world’s 
largest producer of fighter air- 
craft. 


the higher speeds hay 
plane which is smalle 
than conventional designs 
same time must carry 
more equipment inside 


The results have bee; 
‘ontent metals to withstay 
tures and corrosion 


Tedesig 
ponents to permit great, 
with less space and w 


levelopment ot new met! 


} ) 


rication and assembly 
optical tooling system 
Engineer. November. 


shortly 
duction scale. 


will be in use on 


ments in the latter catego, 


As one of the many part 
which have called for ne 


tion techniques, Republic 


is one ot the 


conventional practice of bu 


wing spars from many 
and_ sheetmetal assem! 


D 


buildup of tolerances in su 


sembly 


proved too great 
requirements, and the 
shortly to go into produ 


solid forging for the spat 
be over fifteen feet long 
machined to finis} 


Tooling vs Cost 


Uncertain production requi 


for military aircraft n 


wreck havoe with toolir 
a competitive cost factor 

idea is to plan in the first 
ing which will last the 
program, once the mode! 


»roduction. 


With that in mind, Re 
‘ngineers work according | 
hree-point routine: First 


to forecast total prod 
and base tooling pla 
Second, when 
are received, tooling 
additional expected 
simultaneous with 
tooling program is « 
develops permanent 
plane. Intermediat: 
course, expensive, 
tion 
erally until some tii 
is in production, it 
permanent tooling 
First production 
ship call for parts ¢ 


very small to an i 
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ve re es are trifling to 
tion industries. 
ens yy what the air- 
s to as the “80 
isically, the first 
tig re he greatest num- 
for completion. 
uubles, the total 
br at ma irs is reduced by 
Welg 5 the 100th plane 
nel t of the 50th in 
rs required. Thus 


lf can cost five to 

than later planes. 

t} 4 ti 
Organization 
“ih the thinking from 
é Hoing key to Republic’s 
new 


ation breakdown. 

side, under the chief 

ncludes the standards, 
nanufacturing re- 

vhich comprise Re- 
neering. The factory 
eads production in 


ind hangar opera- 


standards here is 
ter which includes 
ms: manufacturing 
tudy, and plant lay- 
ent. The combined 
the responsibility of 
ids, providing space 
ind sé heduling pro- 
y and assembly of 
165,000 parts which 
hghnter. 


tion begins with its 


sartment liason, to 
gineering designs are 
production stand- 
come to methods 
¢ from the engineering de- 
reliminary manufac 
k n, to determine how 
be sub-divided for 
ijor fixture require- 
zed, then details are 
subassembly ma- 
htting of parts into 
g bly pattern. After 
is been established. 
j ted within the meth- 
ginee department to co- 
the various major 
example, a group 
to wing assemblies, 

luselage. 


essing begins, on re- 
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TOOL ENGINEERING 


ceipt of design engineering drawing 
releases, with development of opera- 
tions sheet which spell out specific- 
ally all operations in detail. Subas- 
sembly requirements are estimated, 
and plans are established for pro- 
duction of detail parts. 

We now have reached the stage of 
sequencing, or planning by days and 
man-hours the time required to de- 
velop, manufacture and coordinate 
tools and assembly parts and sub- 
assemblies for final plane assembly. 
Starting from the delivery date of 
the plane, all operations are planned 
backwards to determine starting date 
on each phase, and including in 
the sequencing time where needed 
to establish parts banks. The priori- 
ty sequence chart shown on gatefold, 
which will be explained later, in- 
dicates the pattern followed. 

Tool orders can now be released 
to the tool shop, with record cards 
on each kept on hand for follow-up. 
Orders are sequenced to assure com- 
pletion by a specified number of 
days before actual use. 

Master Tooling 

In the development of tools for 
processing and assembly, recognition 
must be given to the fact that various 
subcontractors of Republic will be 
performing operations identical to 
those scheduled at Farmingdale. 
Therefore, to insure complete inter- 
changeability, Republic uses master 
tools, or tools from which actual 
working tools are made. 

Master tools cover major items in 
plane assembly, and in in- 
stances where there are a number of 
subcontractors, up to three sets of 
master tools are provided in addition 
to a master-master tool to govern 
production of the master. 


(Right, from top to bottom) P- 
17J, first plane to exceed 500 
mph in level flight, still holds 
record for conventional planes. 
XR-12 was world’s fastest four- 
engine plane (450 mph) when 
built. F-84E, 600 mph-plus fight- 
er-bomber, earned spurs in Ko- 
rea. Newer F-84F outperforms 
‘E’ in speed, climb, ceiling and 
armanent. Powered by 7200-lb- 
thrust engine. XF-91 at bottom 
is high-speed, high altitude in- 
terceptor powered by jet and 
rocket. Angle of radical inverse- 
taper wing is changeable in flight. 
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Sequencing 


Scheduling of detail parts, sub- 
assemblies. major assemblies and 
final assembly is accomplished with 
the aid of the Priority Sequence 
Chart. shown on the gatefold, which 
indicates the following: 

1. Date on which engineering re- 
leases are expected. 

2. Time allowed for methods anal- 
ysis and flow time 

3. Tool design and manufacturing 
flow 

1. Manufacture of detail parts 
5. Subassembly flow time 
6. Major assembly flow time 
7. Final assembly 

8. Date plane goes out the door 

9. Required hangar time before 
delivery to Air Force. 

The Priority Sequence Chart is the 
master plan for plane production. 
After it has been established on the 
basis of overall time required for 
each of the parts and assemblies 
shown, operations sheets, machine 
loading charts, time study planning 
and subcontract scheduling are de- 
veloped. 


Scheduling Operations 


Key to the individual operations 
involved in airplane assembly is the 
operations flow chart, detailing the 
time and manpower required for 
every operation on the ship. Time 
study data naturally forms a sub- 
stantial basis for such a complete 
detailing of time and personnel, and 
the development of these charts in 
itself provides for more effective con- 
trol of the tremendous number of 
assembly and inspection operations 
involved. 

Aside from controlling the indi- 
vidual operations, the chart enables 
Republic’s engineers to vary time 
and personnel to meet specific situa- 
tions. Each operation is plotted hori- 
zontally in terms of number of stand- 
ard hours required for the operation, 
and vertically to indicate number of 
workers (two spaces per worker). 
If production is to be increased, and 
four planes per day is the require- 
ment, production is scheduled for 
one completed plane every four 
hours based on 2 8-hour shifts. 
Therefore an adjustment to the ma- 


terial flow chart must be 
flow chart will 
period for comple 
material and parts must 
available for the new 
blv flow at the appropriate 


In addition, the sting 
tions and required time 
ready evaluation of minimy 
ber of workers needed. As 
seen on the sample operation 
chart, the worker and Inspect 
move over several stations 
same ship. complete thes. 
tions, then move to the same « 


on the next plane. 


Time Study 


It can be seen that time 
forms an important part of t 
plete planning throughout p 
duction. Time study is also 
sible for scheduling parts 
station when needed, so 
and machine loading form as 
tial part ot the operation 


Machine loading is tied 


TOOLING REQUIRED FOR FORWARD FUSELAGE, 
NOSE 


TOOLING 


TOOL NUMBER TOOL NAME 


QUANTITY 
30F11005-1A1A 
30F11005-1A20C 
30F11005-1A3A 
30F73601-1A3A 
30F13965-1A652A 
30F81542-1A30A 
30F73568-1A3A 


Main Constr. Jigs 

Rotary Jigs 

Upper Longeron G Superstructural Jig 

Gun Mt. Fixture 

Inverter Access Door Fixture 

Radar Unit Lord Mt. to N.B. Checking Temp. 
Locates 73568-1 Assy 

30F13970-A30B Spacer Bar C.D. Rail Sta. 66 
30F11207-2-A80A Holds Longeron in Position 

30F 12001 -14-A590C Nose Beam Spacer Bar Sta. 48 
30F12001-1A590A Locates N.P. for 81560 Plate 
30F11009-35-A3A Locates -35 Suppt. 

30F13750-27-A80A Drill Temp. for Cockpit Floor Angle G Ducts 
30F11005-1A590C Spacer Bar Sta. 71 

30F13750-28A80A Drill Temp. for Cockpit Fl. Angle G Ducts 
30F13550-1-A80A Drili Temp. Bottom Ducts L/H 
30F13550-3A80A Drill Temp. Bottom Ducts R/H 
30F81530-1-A3A Locates Clips servo Mt. Sta. 11-40 
30F11002-3-A3A Locates 11005-25A,-27A Ammo. Trough Suppts. 
30F11005-1-A590D Nose Beam Spacer Cockpit Floor Sta. 121 
30F11005-1R-A80C Jack Pad Hole Drill G Locating 
30F11005-1L-A80C Jack Pad Hole Drill G Locating 
30F13788-3-AS590A Drill Temp. Duct G G.D. Angle R/H 
30F13788-1-A590A Drill Temp. Duct G G.D. Angle L/H 
30F13788-6-AS590A Duct Locating Sta. 40 

30F13750-43-A652A Check Temp. for 13965 door cutout 
30F13750-16L-A105C Drill Temp. for Cockpit Fil. Angle G Ducts 
30F13750-16L-A80A Duct Router Bar Top 

30F 13750-16L-A80B Duct Router Bar Bottom 
30F13974-1-AS5S90E Loc. Height from FI. to Shelf 
30F13750-43-105A Drill Temp. for Ducts G Cockpit Floor 
30F13750-43-A80A Router Bar Ducts Top R/H 
30F13750-17-A80B Router Bar Ducts Bottom R/H 
30F13727-11-A30A Locating Door Doubler Sta. 87-99 L/H 
30F11005-1-A20A Locates Long. Sta. 150 for Frame Contour 
*(With attachments for locating longerons at Sta. 150) 


overall planning schem: 


Priority Sequence Chart is the mast 
plan for aircraft assembly at Republic. 
The sequence chart starts with the re- 
lease of engineering drawings, then 
allows for methods analysis and flow 
time of details. Tool design and man- 
ufacture must be coordinated with 
planned flow time of detail parts and 
subassemblies, and the manufacture 
of detail parts then leads into sequence: 
ing of flow time for subassemblies 
made up of the detail parts. Sequene- 
ing also includes banks of parts and 
subassemblies, as indicated in th 
cross-hatched areas. Subassemblies 
flow into major assembly areas, shown 
in blue, where fuselage and wing a* 
semblies reach completion. Final as 
sembly is the last step in manufacture. 
and sequencing proceeds to zero da) 
when the plane is towed out the plant 
door and is turned over to hangar 
operations for inspection and tests. 


The Cyclograph, a Republic feature. 
reaches its peak use in scheduling fu- 


ture production rate changes their 
effects back along the line in schedul- 
ing parts and assembly production 
Figures in red refer to assemb!ics for 
specific ships which must be a*yanee 
scheduled so that the ship can com- 


pleted as part of an increased nue: 
tion rate on a specified date. (S«« tex! 
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ABOVE: THE PRIORITY SEQUENCE 


CHART; REPUBLIC’S 


MASTER PLAN 


FOR SCHEDULING PLANE PRODUCTION 
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LEFT: THE CYCLOGRAPH; WHICH 
AIDS PLANNING FOR FUTURE 
CHANGES IN PRODUCTION RATE 
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| FIGHTER BRANCH USAF REQUESTS PROPOSAL FOR FIGHTER AIRPLANES 


COMTRACTOR PREPARES DESIGH AND SUBMITS TO FIGHTER BRANCH iH 


CONTRACTOR SUBMITS QUOTATION PROPOSAL 


| 

2 Sar 0 GN AND QUOTATION PROPOSAL AND DESIGN CONTRA | | | 
| 

DESIGN ENGINEERING | | | 

DEVELOPMENT-RESEARCH-TEST MODELS, ETC. | | } 

—— — | 


PREPARATION AND RELEASE OF WORK ORDERS ACCORDING TO SCKLVLE. “eo 

MAMUFACTURE OF TOOLING FOR EXPERIMENTAL 

COMSTRUCTION OF EXPERIMENTAL AIRPLANE ~ WO. 

CONSTRUCTION oF EXPERIMENTAL AIRPLAWE NO. KF-2 

ATIC TEST | 

J y TESTING OF EXPERIMENTAL NO. XF-I 
DESIGN TESTING OF EXPERIMENTAL AIRPLANE ~ WO. 


TESTING OF STATIC AIRPLANE 


RE-EVALUATION BY USAF AND AWARDING OF PRODUCTION CONTRACT 


ENGINEERING FOR PRODUCTION AIRPLANES 


LOFTING 


REPRODUCTION 


PREPARATION OF PLANT LAYOUT 


E 


z STUDY REQUIREMENTS FOR PRODUCTION EQUIPMENT AND MACHINE TOOLS 
PROCUREMENT OF PRODUCTION EQUIPMENT AND MACHINE TOOLS 


SCHEDULING OF WORK BY PRODUCTION PLAKNING 


PREPARATION AND RELEASE OF WORK ORDERS ACCORDING TO SCHEDULE 


PRC 


PLANNING SUBCONTRACTING PROGRAM AND PLACING ORDERS FOR PURCHASED PARTS 


PROCUREMENT OF RAW MATERIALS AND A/RPLAME EQUIPMENT 


PROCUREMENT OF PURCHASED TOOLING, TOOL MATERIALS AND SUPPLIES 


METHODS STUDIES, PROD.ENGINEERING AND PREPARATION OF OPERATION SHEETS 


PREPARATION AMO RELEASE OF TOOL ORDERS | 


TIME STUDIES MADE OF OPERATIONS L | | 


MANUFACTURING OF TOOLING ~ DETAIL, JIGS AND FIXTURES 


PERSONNEL CLERICAL, SHOP, INSPECTION ~ TRAINING GREEN HELP Dependent on Contract 


PERSONNEL TRAINING UNDER GENERAL SHOP CONDITIONS 


Dependant on Contract 


PRODUCTION OF DETAIL PARTS 


PRODUCTION OF SUB-ASSEMBLIES 


PRODUCT IONW OF FIPAL ASSCKELIES 


DELIVERY TO HANCAR AND CLEAN-UP 


FLIGHT AND ACCEPTANCE BY USAF 


Time Span Requirements from the Inception of the Design to the Completion of 
the First Production Airplane 


ENGINEERING 


PLANNING SERVICE 
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ind details. The 
equired per 16- 
nes the elapsed 
ach work station, 
fe e the complete se- 
lane for manufac- 
f its parts. Therefore 
‘echine lo is tied, from the 
¥ the sequencing of 


: A, far left is a graphic presenta- 

; ; ion of the time span involved 

; Bn designing and bringing to pro- 
Muction a new military plane. 
Note that about one-half of this 
Bi me is concerned with various 
engineering phases. 


he engineering information 
How sheet shown at center cap- 
Rules the organization and pro- 
Bedure behind the tool engineer- 
Bing activity at Republic. Produc- 
ion and material planning, pro- 
Burement, tool manufacturing, 
scheduling and inventory are 
Rhus coordinated. 


The production flow chart is a 
of Republie’s production 
floor, showing the flow of assem- 
blies and subassemblies into the 
plane assembly line at center. 
Briane assembly moves in straight- 
line flow to completion, then to 
hangar operations and test flight. 


each plane, which determines the 
number of hours each detail sub- 
assembly or major assembly must 
be started. Loading for production 
of small stampings or machine prod- 
ucts is handled on a weekly basis. 

Actual loading is graphically pre- 
sented on charts to establish maxi- 
mum loading without peaks, where 
possible. Open time is idle time and 
is available for other work such as 
spares and sales orders. Time is 
figured backward from the finished 
product to the fabrication of re- 
quired detail parts. 

Republic’s Cyclograph is an effec- 
tive visual aid in establishing pro- 
duction patterns and tracing require- 
ments for assemblies and subassem- 
blies through their various stages of 
manufacture. As used in the typical 


Below is a typical operation 
sheet, in this case for a series of 
inspection operations on the F- 
84E, Each station is planned on 
a 2.6-hour cycle, with the time 
factor shown vertically. Each two 
squares horizontally represents 
one man. Time and manpower 
requirements are totalled as 
shown in box at right. 


sheet illustrated on the gatefold, it 
aids in establishing schedule-wise 
increased volume necessary to oper- 
ate on a production-line basis when 
a production rate change is planned 
for the future. In this hypothetical 
case a change is anticipated of from 
four to six ships per sixteen hour 
day. Each plane started is identified 
by a number which follows it through 
various assembly stages to delivery. 
Numbers in red refer to ships which 
will be produced at the six-a-day 
rate, and indicate how far back of 
delivery components must be sched- 
uled to permit shift in production 
rate on a specific date. 

Since a shift in manufacturing 


TIME AND MANPOWER 
ALLOWANCES 


F-84E Fuselage Forward Nose 
Prod. in 8 hours 


Number of stations cebichtanats 12 
Standard manpower .. 56 
Allowance 5 
Lead men 7 
Total manpower 68 
Station time 2.6 
*S$/E/H per unit . 33.8 
Std. M/H per unit ; . 145.6 
Total Man-hours per unit .. 176.8 


*2 ships in Sta. 12 
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and General Manufacturing Processes 
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Production Flow of Assembly Operations Through Republic’s Farmingdale, N.Y., Plant 
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Flow Chart of Engineering Information Through Republic’s Production Division 
and General Manufacturing Processes 


? 
Re 
4 
“hy 
; 
a ir 
2 
J 
2 
. 
= 
ny 
By 
} 
| 
re 
f 


rate (in this hypothetical case from 
four to six per day) means a change 
in permissible time per station (in 
this case what was a four-hour sta- 


tion will become a 2.66-hour sta- 
tion), the situation is comparable to 
a car traveling at 6 mph, and follow- 
ing a car traveling at 4 mph. Thus 
lead time is required ahead of com- 
ponents scheduled at the six-a-day 
rate, and this is shown on the Cyclo- 
graph. Each blank space represents 
one day in the sequencing, and pro- 
duction is scheduled, as can be seen, 
so that at final assembly the six-a- 
day flow is following the four-a-day 
flow out the door. 


Quality Control 


Aircraft quality control is of nec- 
essity more complex than is the case 
with most other assembly operations. 
Quality control at Republic is head- 
ed by a quality control manager with 
rank on a level with the factory 
manager and production department 
manager, and the activity is broken 
down into inspection and control de- 
partments. 

A breakdown of inspection opera- 
tions would include the following 


departments: receiving and_ ship- 
ping, quality control laboratory, 


magnetic and florescent. tests, gage 


detail ma- 
parts, assembly, flight and 
modification departments, outside 
procurement, sub-contractors and the 
experimental Control and 
analysis of materials and processes 
are exercised by the quality control 
laboratory, material review section, 
quality control analysis department. 
and, of course, the quality control 
administrative staff. 

Receiving inspection is one of the 
most important quality control sec- 
tions, since it deals with the tremen- 
dous quantity of parts, assemblies. 
raw material, sub-contract 
government furnished equipment, 
controls and electronic devices which 
go into a jet plane, and which must 
be purchased on the outside. 

For administrative purposes this 
list of materials is divided into three 
classifications. 


control, tools, 


chined 


parts, 


shop. 


items, 


Policy items include 
those parts which, if they failed. 
would directly affect the safety of the 
plane and its personnel; and which 
cannot be adequately inspected ex- 
cept at the source, or point of manu- 
facture. They are Air Force-inspect- 
ed at the source, and are accepted by 
Republic to predetermined standards 
as required. 

Structural raw material, structural 
purchase, parts, fabricated parts. etc. 


Republic’s two assembly lines on 
the F-84E are shown in the fore 
ground at left. Fuselage assem. 
blies can be seen in background 


must pass a quality standard , 
on receipt or at source. 


Prk 


M0! 
Inspection in the parts plant ay t W 
machine shop is maintained » 
progressive basis, with 
set up at various stages in prody 
tion to reduce final assembly rejco 
In the parts plant, the first , 
from presses, brakes or drop 
mers is inspected for confor 
to specifications. 


periodically 


Spot weldir 
checked _ by 
shear test specimens. Subassem))lie 
are checked progressively in the 
and final inspection is made 
full assembly. 


Parts Inspection 


Detail parts inspection in the 1 
chine shop 
checks at 
detail 
completion of the run 


is similar, with per 
each machine. Ney 
inspected 


Final 


checking of the complete asser 


parts are 


after which the assembly is stam 
and passed on for further 
tion. 

Assembly inspection includes se] 
arate inspection of fuselage sect 
wings and control surfaces 
installation of the power plant 
tem, hydraulic system and pneu 
system. Procedure includes 
tion of the details in the ass 
the finished assembly and its ins! 
lation. A final inspection is ‘ 
out on the completed plane betor 
it leaves the assembly floor 


To direct disposition ot mate 


parts, assemblies and equipm 
which are found to be detective 
which deviate from specihcat 
Material Review Sections ope! 
throughout the plant. Each sec! 
is responsible for an assigned aed 
and is supervised by a Materia Re 


view Board composed of : 
Material Review inspector. a Rel 

lic Material Review engineer ane # 
Air Force 
analyzes the defect hel 
bonded Material Revie' 


the spot and makes recommenda! 


inspector. ie 
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nony St., 
B A N.M 
BNTA, C-61 
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~» EB. Re Auto Soler 
67 Marietta St., N.W., At- 
a Ga 
WMORE 
Schukraft, 1213 E. Bel- 
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Wednesday 
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Thursday 
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4 Wednesday* 
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ster, N.Y 
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mst Monday* 
4 A. S 554 Pacific 
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Mrold D. Long, 1901 S. Rock- 
w hicag I 


INNATI, C-21 
Tuesday* 
Micar L. Routzong, 6131 Robi- 
oO. 


C-3 


Southwel 2025 Belvoir 
Mvd., Cleveland 12 


UMBUS, 
Becond Wednesdav* 
¥ nan, 2745 Cam 
Rd 312.0 
TON, C.18 


. ence R McAfee Peninsular 
¥ 401 Kiser St., Dayton 


ATUR C- -58 


Clark, 1090 W Tuttle, 


DYER, C.77 
Pir We nesday* 
w ren L. Foss, 9 S. Elizabeth, 
Beaver 9, 
MOINES C.80 
hid Wednesday® 
4 dl Douglas, Des 
ROIT, 
nd Thuredave 


13860 Fair- 
Mich 


RD 1, River 


Jr., 10 Henry 


¢ 
econd Mond 
H 
Evo, W. Morgan 


Ind 


C-6 


250 S. Compo 


1.9 


FOND DU LAC, C-45 
Second Friday* 
Charles Billberg, Wisc. Axle Div., 
567 High St., Oshkosh, Wis. 


FORT WAYNE, C-56 
Second Wednesday* 
Ralph J. Didier, 2501 Wayne 
Trace, Ft. Wayne 4, Ind. 


FOX RIVER VALLEY, C-72 
First Tuesday* 
George Bodi, 519 Edwards S&t., 
Aurora, IIl. 


GOLDEN GATE, C-28 
Third Wednesday* 
G. B. Berlien, Ind. Steel Treating, 
600 Fallon St., Oakland, Calif. 


GRAND RIVER VALLEY, C-81 
First Friday* 
Harry J. Sehl, Sehl Eng’g. Co., 
Kitchener, Ont., Can. 


GRANITE STATE, C-86 
Second Tuesday* 
Charles M. are 24 Meadow 
Rd., Durham, N.H. 


HAMILTON, C-42 
Second Friday* 
J. E. R. Yorick, 105 Sterling St., 
Hamilton, Ont., Can. 


HARTFORD, C-7 
First Monday* 
R. M. Toppin, Jacobs Mfg. Co., 
W. Hartford, Conn. 


HOUSTON, C-29 
Second Tuesday* 
Robert E. Schuller, 7024 Avenue 
N., Houston 11, Texas 


INDIANAPOLIS, C-37 
First Thursday* 
Ernest W. Hilkenbach, 2433 N 
Illinois St., Indianapolis 8, Ind 


JACKSON, C-87 
Last Tuesday* 
Frank E. Gokay, 334 Hibbard, 
Jackson, Mich. 


KANSAS CITY, C-57 
First Wednesday* 
Ivan J. Nelson, 2239 Garfield 
Ave., Kansas City 2, Kans 


LANCASTER, GREATER, C-89 
Joseph H. Resser, Sr 
Neffsville, Pa. 


LEHIGH VALLEY, C-83 
Third Friday* 
James R. Fairhurst, 91 Harte, 
Phillipsburg, N.J. 


LITTLE RHODY, C-53 
First Thursday* 
C. B. George, 276 Niantic Ave. 
Providence 7, 

LONDON-ST. THOMAS and DIS- 
TRICT, C-91 
Albert H. Ward, 560 South St. 
Apt 3, London, Ont., Can 


LONG BEACH, C-84 
Second Wednesday* 
William B. MacKay, 260% Glen- 
dora Ave., Long Beach 3, Calif 


LONG ISLAND. C-&88& 
Henry Maehl, Fairchild Engine 
Div., Fairchild Engine & Airplane 
Corp., Farmingdale, L.I., N.Y. 


LOS ALAMOS, C-92 
First Thursday after 
First Wednesday* 
Joseph A. Parks, 2218-B 37th St., 
Los Alamos, N.M 


LOS ANGELES, C-27 
Second Thursday* 
G. J. Walkey, 1524 Pepper St., 
Burbank, Calif. 


LOUISVILLE, C-54 
Second Wednesday* 
W. D. Wuest, 916 Greenleaf Rd., 
Louisville 13, Ky 


MADISON. €.75 
Second Tuesday* 
A. G. Hoffer, Gisholt Mach. Co., 
1245 E. Washington, Madison 10, 
Wis. 


MID-HUDSON, C-74 
Second Tuesday* 
William W. Schug, 8 Janis St., 
R.D. 2, Hudson, N.Y. 


MILWAUKEE, C-4 
Second Thursday* 
Walter O. Behrend, 2817 N. 48th 
St., Milwaukee 10, Wis. 


Directory of A.S.T.E. Chapter Chairmen 


MOHAWK VALLEY, C-78 

Fourth Tuesday 

Arnold K. Schroeder, 2810 Leibel 
Pl., Utica 3, N.Y. 


MONTREAL, C-50 
Second Thursday* 
J. P. Cloutier, 5035 Ontario E., 
Montreal, Que., Can. 


MUNCIE, C-70 
First Tuesday* 
H. L. Mendenhall, N. Tillotson 
e., RFD 7, Muncie, Ind. 


NASHVILLE, C-43 
Third Tuesday* 
A. Scobey Rogers, Jr., 2808 West- 
wood Ave., Nashville, Tenn 


NEW HAVEN, C-41 
Second Thursday* 
David J. Mathewson, Mathewson 
Tool Co., 28 Richards St., West 
Haven, Conn. 


NEW YORK, GREATER, C-34 
First Monday* 
Edward Galvin 22 Forest Ave., 
Hastings-on-Hudson, N. Y 


NIAGARA DISTRICT, C-65 
First Thursday* 
F. W. Dunn, 366 Church Rd., RR 
5, St. Catharines, Ont., Can 


NORTH TEXAS, C-51 
Last Friday* 
John K. Turvene, 3003 Aster St., 
Dallas 11, Texas 


NORTHERN NEW JERSEY, C-14 
Second Tuesday* 
James Allan, 285 Munroe Ave., 
Wyckoff, N.J. 


PEORIA, C-31 
First Tuesday* 
Duane H. Brighton, 125 S. Ele- 
anor, Peoria, Ill 


PHILADELPHIA, C-15 
Third Thursdav* 
Willard J. Griffith, Rittenhouse 
Rd., Fairview Village, Pa 


PIEDMONT, C-82 
Second Monday* 
A. F. Moosbrugger, 14 F College 
Village, Winston Salem 5, N.C. 


PITTSBURGH, C-8 
First Friday* 
W. J. Bickmore, 3942 Forbes St., 
Pittsburgh, Pa. 


PONTIAC, C-69 
Third Thursday* 
John M. Fritcher, 933 Cameron 
Ave., Pontiac 17, Mich 


PORTLAND (ME.), C-46 
Second Friday* 
Carl A. Snow, 10 Hastings, Port 
land 5, Me 


PORTLAND (ORE.), C-63 
Third Thursday* 
Walter L. Brenneke, 2434 N. E 
21st Ave., Portland 12, Ore 


POTOMAC, C-48 
lst Thurs. after Ist Mon.* 
B. E. Thomasson, 4900 13th St., 
N., Arlington, Va. 


RACINE, C-2 
First Monday* 
George S Strombeck, Racine 
School of Voc. Adult Educ., 800 
Center St., Racine, Wis 


RICHMOND, C-66 
Second Tuesday* 
Dezell Gibbs, Perfect Circle Corp., 
522 S. Washington, Hagerstown, 
Ind 


ROCHESTER, C-16 
First Monday* 
James O. Horne, James O. Horne 
Co., 212 Powers Bldg., Rochester 
14, N.Y. 


ROCKFORD, C-12 
First Wednesday* 
George P. Torrence, Jr., Ingersoll 
Milling Mach. Co., Rockford, III. 


SAGINAW VALLEY, C-68 
Third Thursday* 
Russell M. Ayers, 3410 Gratiot, 
Flint 3, Mich. 


ST. LOUIS, C-17 
First Thursday* 
L. W. Greenblatt, Jr., 7814 Ma- 
gaa Ind. Ct., St. Louis 17, 


SALT LAKE CITY, C-85 
lst Fri. after lst Wed.* 
Leslie C. Seager, 1194 Crystal 
Ave., Salt Lake City 6, Utah 


SAN DIEGO, C-44 
Second Tuesday* 
A. P. Manino, 4816 Federal Blvd., 
San Diego 2, Calif. 


SCHENECTADY, C-20 
Second Thursday* 
Benjamin E. Storrs, 37 Wallace 
St., Scotia 2, N.Y. 


SEATTLE, C-39 
Fourth Tuesday* 
Francis L. Coenen, 7756 Mission 
r., Seattle 88, Wash. 


SOUTH BEND, C-30 
Second Tuesday* 
H. A. Goltz, 1206 Portage Ave., 
South Bend, Ind. 


SPRINGFIELD (ILL.), C-64 
First Tuesday* 
Roger W. Wallace, 1930 N. 6th 
St., Springfield, Il. 


SPRINGFIELD (OHIO), C-76 
Fourth Thursday* 
Eldon M. Neff, 1515 Maryland 
Ave., Springfield 20, O. 


SPRINGFIELD (MASS.), C-32 
Second Monday* 
Jason G. Doubleday, North Rd., 
Hampden, Mass. 


SYRACUSE, C-19 
Second Tuesday* 
Carl J. Hoffman, 21 Reed Park- 
way, Marcellus, N.Y. 


TOLEDO, C-9 
Second Wednesday* 
Dale H. Burke, 4238 N. Lock- 
wood Ave., Toledo 12, 


TORONTO, C-26 
First Wednesday* 
Douglas R. Cooper, Can. Fair- 
banks Morse Co., 137 Harbour 
t., Toronto, Ont., Can. 


TRI-CITIES, C-23 
Second Wednesday* 
Joseph Zelnio, 421 1ith St., Mo- 
line, Ill 


TULSA, C-90 
Second Thursday* 
Louis H. Trainor, 1248 S. Pitts- 
burg, Tulsa 12, Okla. 


TWIN CITIES, C-11 
First Wednesday* 
Peter S. Tobias, 4451 Sth St., 
N.E., Minneapolis, Minn. 


TWIN STATES, C-40 
Second Wednesday* 
Floyd J. McArthur, 2 Circular 
St., Springfield, Vt. 


WATERLOO AREA, C-79 
Last Wednesday* 
James A. McCollum, 2015 High- 
land Dr., Ann Arbor, Mich. 


WESTERN MICHIGAN, C-38 
Second Monday* 
Claude C. Hanish, 420 Elliott 
S.E., Grand Rapids 7, Mich 


WICHITA, C-52 
Second Wednesday* 
Hazen I. Dool, 847 Marcilene, 
Wichita 17, Kans. 


WILLIAMSPORT, C-49 
Second Monday* 
Richard S. Huskin, 808 Lincoln 
Ave., Williamsport 31, Pa. 


WINDSOR, C-55 
Second Monday* 
H. J. A. Chambers, Std. Mach. & 
Tool Co., 870 Ottawa St., Wind- 
sor, Ont., Can. 


WORCESTER, C-25 
First Tuesday* 
Ralph A. Baker, Whitin Machine 
Wks., Whitinsville, Mass. 


*Meeting Night 
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Invites 2000 


Southern Indiana’s Leading Industrial City Hosts 


Defense Tooling Program, Semi-Annual Board Meeting 


| youR membership card read: 
Indianapolis, St. Louis, Dayton, 
Cincinnati, Peoria, Nashville, Louis- 
ville, Decatur, Springfield, Ill., Rich- 
mond, Muncie, or Evansville chapter? 

Then you’re among the 2000 privi- 
leged to participate in an ASTE 
semi-annual meeting this year. An 
invitation is on the way to you for a 
two-day meeting of South Central 
members at Hotel Vendome, Evansville, 
Ind., October 19 and 20. 


Traveling Members Welcome 


And if you’re affiliated with groups 
as far east as the Atlanta or Piedmont 
chapters, or just traveling in the Evans- 
ville area, you'll be warmly welcomed 
by Charles H. Thuman, Evansville 
chapter chairman, and his committee. 

Mr. Thuman, assisted by area chapter 


chairmen and members of his own 
chapter, has arranged an_ attractive 
schedule in conjunction with the Na- 
tional Program Committee, whose 
chairman is Gardner Young of Pitts- 
burgh. 


Bridges Convention Interim 

The only nationally sponsored Soci- 
ety meeting bridging the interval be- 
tween annual conventions, it comes when 
engineering knowledge is_ urgently 
needed in defense work. Industry 
recognizes this conference by contribut- 
ing to the technical program. So does 
the Government. The Army has as- 
signed an Ordnance general to talk on 
tooling for materials of war. And a 
university is sending one of its ad- 
ministrative officers to tell you how to 
put yourself and your ideas across to 
the boss. 

Besides these and other business 
activities, there are enough social 
events on the program to make it a 
pleasant, family weekend excursion at 
a season when Nature is in one of her 
happier moods. 

Only 75 miles from the U. S. center 
of population and the leading indus- 


trial town within 100 miles, § 
is a logical rendezvous for 
this area. 


Population Upped One-Third 
Even the U. S. Census Burea 
its eyes when it totted up the 
nose count and found Evans\ 

stripping all other Indiana 
rate of growth. In ten years ils 
lation has jumped a third, to 128 
the metropolitan area 

Curving around a sharp U-be 
the Ohio River, Evansville has |! 
portation facilities that make it 
junction where raw materials and! 
ished products meet 


Pwo oF the older and larger 14 


tries, in Evansville and in their 1 
tive fields, will escort e visi 
ASTE’ers through their _ plamls 
you're interested in the construt 
of heavy equipment, y: sign 
the Bucyrus-Erie Co. towr Friday! 
ing. 

From forging to frei car, Yo 
see powerful bulldoze: yotor 
derricks, excavators, bu ‘graders, 
lines, and similar equi it being 
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. E. NEWS 


Doris B. Pratt, Editor 


shipment round the world as tools 
: war and implements of peace. 

In the forging shop, you'll admire 
f workers who can smack 


steam han down on a hot forging, 
th a 25-ton force, or ease it gently 
hough to just graze an eggshell. From 
ere you'll go through the tool room, 


jintenance, winch, and cab depart- 
sents, plate and weld, machine and 


g shops 


Evolved From Buggy Building 
a half-century the manufactur- 
ing firm that is now Servel, Inc. has 
gressed from buggies to mechanical 
rigerating and cooling equipment, 
ressors for commercial refrigera- 
id copper ball water heaters of 
onventional design. There you'll see 


mass precision in the production of 
ese aids to comfortable living. 
@ ‘raveling along a mile of conveyor 


largest gas welding depart- 
der one roof, basic parts are 
nto a continuous leak-proof 


geration unit. Tests are so exact- 


Large testing instruments are operated on research projects in the new 
Engineering and Science building of Evansville College, southern Indiana’s 
only major institution of higher learning. 


ing that they will reveal a leak requir subjects. While discussing “Develop- 
ing 10,000 years to fill a quart bottle. ments in Carbide Tools and Dies,” J. 

Also on the itinerary are the largest S. Gillespie, manager of production 
industrial steam generating plant in sales for the Carboloy Department of 
the area, the heat treat department, General Electric Co., Detroit, Mich.. 
toolroom, automatics, galvanizing, tube will explore some of the latest findings 
bending and reducing, sheet metal and in the trepanning of deep holes. This 
press operations, porcelain enameling; talk is scheduled for 1:30 Friday after- 
and production, testing and assembly National 
operations for other company products. 


noon. Program Chairman 


Gardner Young will conduct the session. 

Tools and methods that have helped 
Ordnance lick tough problems in mak- 
ing new weapons will be revealed by 


To Do Wing Presswork 


For its dual role in the “guns and 
butter” program, Servel is gearing up 
to turn out 105 mm. steel cartridge 
cases, and wings for F-84 Thunderjet 
fighters. Even before the roof went on, 
giant presses were being installed in a 
plant nearing completion for the wing 
building activity. 


Tecunicat sessions are keyed to 
members’ requests for defense tooling 


Upper right: Hotel Vendome will hum with activity during ASTE week- 
’ end meeting at Evansville. Below, left: Using a scale model, two engineers 
plan the interior layout of a new plant Servel, Inc. is building to make wings 
lor F-84 Thunderjet fighter planes. Right: “Ferrofusion” welding of re- 
irigeration unit evaporators will be demonstrated along route of the ASTE 
tour of Servel. Inset shows parts of the unit to be joined by the high fre- 

quency heating method. 
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General Merle H. Davis, chief of the 
Ammunition Branch of the Industrial 
Division, Washington, D. C. 

Roger F. Waindle, second vice-presi- 
dent of the Society and a member of 
the Army Ordnance Association, will 
introduce General Davis to his audi- 


ence, 


Panel Studies Professional Status 

In an open discussion at 3:30 Friday 
afternoon, a six-man panel will weigh 
the “Tool Engineer’s Professional 
Status.” 

Members of this group are: Howard 
C. MeMillen plant manager, Philco 
Corp. Bedford, Ind.; Gordon Swarden- 
ski, general superintendent, planning 
department, Caterpillar Tractor Co., 
Peoria, William L. Dolle, presi- 
dent, Lodge & Shipley Co., Cincinnati, 
Ohio; Willis G. Ehrhardt, partner, 
Ehrhardt Tool & Machine Co., St. Louis, 
Mo.; Halsey F. Owen, associate profes- 
Purdue 


sor, industrial engineering, 


University, Lafayette, Ind., and George 
C. Tillotson, sales engineer, Delco 
Products Div., General Motors Corp., 
Dayton, Ohio. 

Roger W. Wallace, technical super- 
intendent, Sangamo Electric Co., 
Springfield, Ill., will moderate the for- 
um. 

President Jacob J. Demuth of St. 
Louis will lead a Saturday morning 
round table to iron out Society prob- 
lems at member, chapter, and national 
levels. National officers and committee 
chairmen will get together with execu- 
tives from the area chapters, answer 
questions, make suggestions, and ac- 
quaint the visitors and host group with 
the Society’s plans and projects. 


Demuth to Install Directors 
At the opening of the semi-annual 
meeting of the board of directors, Fri- 
day, President Demuth will swear in 
Directors-Elect Harold E. Collins, chief 
production engineer, Hughes Tool Co., 


Upper: One of Evansville’s modern public buildings, the National Guard 
Armory does double duty as a recreation center. Lower: More than 150.000 
tons of freight per year are transferred from one form of transportation to 
another in the Mead Johnson river-rail-truck terminal. 


Machining of heavy parts {y 


earthmoving equipment 
viewed by tool engineer 
Bucyrus-Erie Co. 


Houston, Texas; William 


lan, sales engineer, Gairing Tool ( 


Detroit, Mich.; 


chief process engineer, Master I f 


Co., Dayton, Ohio. and H 


technical director, co Diy () 
Crankshaft Co., Cleveland, Ohio 
When his committee convenes Sa 


day. Andrew B. 


national 


Clark of 


brief them on the next stag 


“20th vear. 20.000 members 
To accommodate early 


desk will be set up Thursday ev 


in the Vendome lobby for 


istration. It will open again 


Friday morning. Registra 


$1.00 as usual. 


Vor MAY meet your AS] 
from next door, next chay 
state when you sit down at 
Friday evening. 

Speaking on “Tools, 
Techniques,” Dr. Frank 
vice-president and execut 


Purdue University, Lafayett 


give tool engineers down-to 
tical pointers on how to 
ment on “spending to 
efficient tooling. 


Barber Shop Quartets 


For entertainment you'll 
voice chorus of the Evans 
of the Society for the Pres 
Encouragment of Barber 5 
Singing in America. The 
der the direction of Jer 
former national president 
of the Evansville parent c! 
organization. 

Recently returned from 
tour of service centers in 
a former national cham 
from Chicago, Mr. Beele: 
manager of the Mead Johns 
Corp. and president of t! 
Board of Aviation. 
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Left; A tense moment at Engle Studio in Newburgh, Ind.. 
RB. the kiln is opened and the glazed artware is examined 


Biter its ordeal by 


fire. A trip to this ceramic plant is in 


Bore for ladies who come to the South Central meeting. 


the group concert, 
specialty numbers by the 


the Songfellows quar- of their retail value! 


Dress Up for Street Carnival 


may attend the dinner 


there’s a special pro- 


family. All week 


them during the two- 
First thing Friday morn- 
taken on a conducted 
uur to points of interest 
At 11:30 in the forenoon 


Club Fall Street F 
floats, 


costumes, 


cuests of Radio Station W 
lerella Weekend” for the 
for the occasion. 


iwdaVs 


See Ceramics Made 
ing the 


red buses for a trip to the 


ie can 


show them how California- 


the seven-block, 


Avenue will look lik 


movie set. 


women visitors will 


it Newburgh. Walter 
Dana Cope, partners in 
ind members of the host way you'll have fun. 
figures and artware are 
fired, and 
pment. And what bargain 


rated, glazed, 
front 
fascinating marine t 


Evansville’s 


resist the oppor- 


FReserve Hotel Rooms Here 


Room Reservation Request 


YES, 'm coming to the South Central Area Meeting in 


Evansville 


Uctober 19-20. Please reserve the following accom- 


modations for me at the Hotel Vendome: 


No. Rooms 
AMTival Dat 
Nam 

t Ad 

Rat 

r 

Vation 


Octobe, 


Type Room No. Persons per Room Rate Preferred 


Time Departure Date. . Time 


Zone . State 
All rooms with bath 
Double, from $7.00 Twin, from $7.50 


ned at next available rate when requested rate not obtainable. 


1951 


entertainment, and 


sport 
Business 


vard and 


Right: 


plumage 


tunity to pick up rejects, discontinued ing 
items, and show samples at a fraction 


Here’s something for the whol 
Evansville 
merry-making at the West Side Nut 


estival. 


night is the big windup with a parade, 


Testern 


closed-off area begin- 
ning at West Franklin Street and Ninth 
e a frontier town 


So dress up, or down, and get into 
the act. Maybe you'll win a prize. Any 


Now to finish up the weekend. On ing has a 
Sunday you can drive down to the Dress 
Plaza that keeps Ol’ Man River out of 


rafthe 


Saturday 


beards 


watch the 
sternwheel- 


Only a few miles from Evansville, in Audubon State 
Park near Henderson, Ky., 


this museum is colorful with the 


of North American birds as painted by John 


James Audubon. 


excursion ships, sturdy towboats 


freight-laden barges, 


pleasure craft. 


pushing tugs, 
Follow the cargoes over to the Mead 
Terminal at St. Joseph and 
Ohio streets. As the barges glide under 


Johnson 


ill be this most modern and flexible of river- 


rail-truck 


with which they are unloaded or loaded 


terminals, notice the 


ease 


; to or from motor carriers or rail cars. 
prizes tor 
*. A “Ship” Full of Monkeys 
duds, the Then continue out St. Joseph to 
grown Mesker Park. The kids will love the 
houses in Santa Maria ship monkey house and 


other zoo features. You can shoot some 
fish. stroll sunken 


carden,. or enjoy “Coney Island.” Oh 


golf, through the 


camera, color film, of course! 

Or you might like to cross the east 
side to Evansville College. Its recently 
added Engineering and Science Build- 


Machinery Hall for large 
testing instruments, is the center of the 


If the 


museum is open, you can look 


institution’s industrial research. 


{ ollege 


(Continued on page 76 


Order Banquet Tickets 


se 


Banquet Ticket Order 


banquet at Evansville, October 19. 


Name 

Street Address 

City Zone State 


Do not send currency. Please make checks or money orders 
payable to the American Society of Tool Engineers. 


> MAIL to: Mr. Charles H. 
Chairman, c/o Seeger Refrigerator Co., 225 W. 
Morgan Ave., Evansville 7, Ind. 


Thuman, General 


be 
‘iting 2 
() 
eting 
wl 
€ 
veekly 
Fnole Stud 
| 
HERE’S my check in the amount of $........ 
for .... tickets at $5.00 each for the ASTE a4 
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J. J. Demuth 


Program 


South Central Area Meeting 
AMERICAN SOCIETY OF TOOL ENGINEERS 


October 19, 20, 1951 


Friday. October 19 


8:30 A.M. 
Registration Opens, Lobby 


(Advance Registration 5:00-8:30 p.m. Thursday) 


9:00 A.M. 
Plant Tours—Bucyrus-Erie Co. and Servel, Inc. 


Board of Directors Meeting, Mural Room 


1:30 P.M. 


Technical Session, Empire Room 
Chairman, Gardner Young, Tool Supervisor, Westinghouse 
Electric Corp., Pittsburgh, Pa. 

Developments in Carbide Tools and Dies, James S. Gillespie, 


Manager of Production Sales, Carboloy Dept., General 
Electric Co., Detroit, Mich. 


3:30 P.M. 
Discussion Panel, Empire Room 


Moderator, Roger W. Wallace, Technical Superintendent, 
Sangamo Electric Co., Springfield, Ill. 


The Tool Engineer's Professional Status 


Panel Members: Howard C. McMillen, Plant Manager, 
Phileo Corp., Bedford, Ind.; Gordon Swardenski, Genera! 
Superintendent, Planning Dept., Caterpillar Tractor Co., 
Peoria, Lll.; William L. Dolle, President, Lodge & Shipley 
Co., Cincinnati, Ohio; Willis G. Ehrhardt, Partner, Ehrhardt 


Tool & Machine Co., St. Louis, Mo.; Halsey F. Owen, 


Associate Professor, Industrial Engineering Dept., Purdue 
University, Lafayette, Ind., and George C. Tillotson, Sales 
Engineer, Delco Products Div., General Motors Corp., Day- 
ton, Ohio. 
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J. S. Gillespie 


Hotel Vendome, Evansville. Indiny 


Friday, October 19 


7:00 P.M. 
Banquet, Empire Room 
Introduction of National Officers and Directors 


Tools, Tactics and Techniques 
An address by Frank C. Hockema, Vice-Pres 
Executive Dean, Purdue University, Lafayette 

Choral Selections by the Society for the Preservat 
Encouragement of Barber Shop Quartet Singing in 4 
ica, Inc. 

Specialty Numbers by the S.P.E.B.S.Q.S.A. Songfellows 3 


Dixieliners quartets. 


Conducted by Jerry Beeler, Past National President 
organization, and General Manager of the Mead J 


Terminal Corp., Evansville. 


Saturday. October 20 


9:00 A.M. 
Technical Session, Empire Room 
Chairman, Roger F. Waindle, Second Vice-Preside 


ASTE. 


Tools and Methods for Defense Production, G Merle & 
Davis, Chief of Ammunition Branch, Industrial D 
U. S. Army Ordnance, Washington, D. C. 

Round Table Discussion of Society Aims ard Problems 


Chase Room 


Moderator, J. J. Demuth, ASTE President 
National officers and national committee c! irmen ¥ 


meet with area chapter officers or their r 
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Area Meeting Committee 


Charles H. Thuman Henry J. Pernicka 
General Chairman Vice-Chairman 
Evansville Evansville 
Lawrence R. McAfee Edgar L. Routzong 
Dayton Chapter Chairman Cincinnati Chapter Chairman 
Dezell Gibbs H. Leslie Mendenhall 
Richmond Chapter Chairman Muncie Chapter Chairman 
W e Gardner Young 
kom 4 R 
: James H. Clark William D. Wuest 
Decatur Chapter Chairman Louisville Chapter Chairman 
A. Scobey Rogers L. W. Greenblatt 
Nashville Chapter Chairman St. Louis Chapter Chairman 
Lacie Ss Program Ernest W. Hilkenbach Duane H. Brighton 
Indianapolis Chapter Chairman Peoria Chapter Chairman 
Friday. October 19 Roger W. Wallace 


Springfield (Ill.) Chapter Chairman 
9:00 A.M. 


Mnducted Sightseeing Tour 
Advisory 


11:30 A.M. Howard McMillen 
Frank J. Hausfeld 
; Misit to ‘Cinderella Weekend” Program, Radio Station WJPS Walter P. Schneider 
Evansville 
7:00 P.M. 


Manguet, | re Room 
Host Chapter Arrangements 


Saturday. October 20 


Technical Division General Division 
10:00 A.M. Clyde Yost Paul W. Vierling 
General Chairman General Chairman 
Chartered bus trip to and tour of Engle Studio, Newburgh, Ind.. 
Plant Tours Registration 
vare plant and showroom Harry Ferguson Joseph Halbig 
Reception 


Roy Ackerman 


For Everybody Social Division 


Walter V. Stippler Signs and Tickets 
\ . = General Chairman Joseph Waltman 
Saturday Evening 
as Banquet Speaker Budget 
Harry Newcomb Arthur H. Ullman . 
Bansville’s Annual West Side Nut Club Fall Street Festival— 
Banquet Arrangements Photographic 
costume prizes, entertainment John Race Ralph Gordon 
k, closed-off area, beginning at West Frank 
; Banquet Entertainment Film Projection 
Avenue Joseph Novak Adam Linegar 
ily, wear your Western togs, join the fun, Ladies Activities Correspondence 
Walter Messick Bernard E. Pampe 
Evansville chapter, Society for the Preservation and Encouragement of Barber Shop Quartet Singing in America 


if 


5 
| 
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(Continued from page 73) 

! over its 5000 Indian relics from the 
Mound Builders who once inhabited 
this region. 

As another alternative, you could 
strike southeast through Sunset Paik 
and over the bridge to the high red 
bluffs of Henderson, Ky. As you ex- 

plore the state park, bird refuge, and 
museum named in his honor, you'll be 
reminded that John James Audubon 
‘i | ran a store and a mill, kept a turtle and 
| frog pond there. 

The naturalist was a contemporary of 
Colonel Hugh McGary across the river. 
If the colonel could do a Rip Van 


P Winkle, he’d be flabbergasted. When he 
" | built a cabin in 1812 on the Indiana 
‘ side of the Ohio, he had no intention of Left: Like these kids, visiting ASTE youngsters (adults, too) can go Wey 
7 founding a town. He merely thought it ern at the West Side Nut Club’s Fall Festival. Right: Attracting some 75,(() 
a would be handier to get to his in-laws spectators, a big parade will climax the week-long annual street carnival {hy 
ss over in Henderson (then Red Banks) Saturday evening that ASTE is in town. 
. than by hiking from his home 30 miles Robert Evans, he didn’t dream that it had never heard of some of these {| 
| north at Princeton. would become the site of busy factories Colonel McGary can’t see the 
The old pioneer probably never sus- making bottles, baby foods, grain and founded. You can. So take this 
pected that he was settling on the meat products, uniforms, cigars, auto- to-order opportunity to learn 1 
edge of the biggest strip coal mine in the mobile bodies and headlights, tools, your country and of your ASTI 
f country, nor that his property would plastic moldings, revolving doors, air- the form on page 73 to tell the co: 
it be the “capital” of a three-state oilfield. plane hangars, farm implements, pre- tee what accommodations and { 
When the Hoosier soldier sold off a fabricated steel buildings, packaged many banquet tickets you'll need, | 
| portion of his holdings to General kitchen and bathroom units. In fact he fore you forget. 
| 
N “es 9 Y.W.C.A. 14 Scottish Rite Cathedral 19 Evansville Colleg 
| Places to See, Where to Find Them Depot Hotel McCurdy 20 Pumping Statin 
11 West Side Nut Club Fall 16 Hotel Vendome, ASTE 21 Dress Plaza 
1 Municipal Market 4 Museum of Fine Arts 7 Willard Carpenter Festival Headquarters 22 Sunset Park 
Sr 2 Greyhound Bus Terminal 5 City Hall Homestead 12 Coliseum 17 Mead Johnson Terminal 23 Audubon Museur 
‘ 3 Court House 6 Chamber of Commerce 8 Y.M.C.A. 13 Masonic Temple 18 Mesker Park 24 Willard Library 
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man, A..E. Hall, secretary. 


lool Engineers in New Mexico Atomic Centers Organi 


iving the world substantial 
e that tool engineers are 
tomic energy come of age as 
facturing industry. During the 
\ugust the Society char- 

tered 132 members of the Albuquerque 
instal- 
Founded in the organization’s 
the New Mexico 
ire the 92nd and 93rd to be 
in North American indus- 


los Alamos government 


sary year, 


held its 
ionies on August 3rd at the 
scan Hotel with an attendance of 


\lbuquerque group 


\fter welcoming the members and 
Durrie, 
I rman pro-tem, turned the meeting 

to Harry E. Conrad of Detroit, 


is 
€ 


theers, Jerome F. 


retary. 
Mr. ( id conducted an election of 
ts, appealed for membership sup- 
imented on ASTE’s promi- 
: ence lustry and its headquarters 


President Swears in Durrie 


>| ) . 
le I. J. Demuth of St. Louis 
istered the oath of office to: 
e F. Durrie, engineering designer, 


p. chairman; Orth C. 
duction engineer, Maisel’s 
ng Post, first vice-chair- 
s B. Kennedy, machine de- 
i Corp., second vice-chair- 

Hall, secretary, and Fred 
treasurer, also of Sandia 


Mr. D th presented the charter to 


rrie and spoke inspiringly 
se, aims, and accomplish- 
Society. Mr. Durrie’s sym- 

was conveyed in the 


Uctober, 195] 


J. J. Demuth, ASTE president, presents Albuquerque 
the charter to J. F. Durrie, chairman of the new chapter. 
4t left and right: F. H. Deiber, treasurer; O. C. Lackey, 
first vice-chairman; D. B. Kennedy, second vice-chair- 
Below: Part of the dinner 


group attending charter ceremonies. 


chartering. 
chairman; W. 


Upper right: Los Moxley, treasurer. 


presentation of a chairman pin by B. 
J. Hazewinkel, Denver director. 

The new chairman thanked everyone 
concerned for assistance in forming the 
chapter, adding that the drive for new, 
members would continue. Future meet 
ing, he announced, will be held on the 
first Friday of the month. 


Baecker Receives Membership Kit 

On behalf of the National Member 
ship Committee, H. B. Osborn, Jr. of 
Cleveland, national assistant secretary- 
treasurer, presented a work kit to 
Harold Baecker, a Sandia Corp. tool 
engineer who heads up the membership 
activity. F. J. Geoffroy, Denver chapter 
awarded a “Tool 
Engineers Handbook” for his efforts in 


vice-chairman, was 


recruiting members for the new chapter. 
At the 


charter 


conclusion of the formal 
Third Vice-President 
Thomas J. Donovan, Jr. of Philadelphia, 
tested ‘the technical knowledge of the 


service, 


audience with his “Silver Dollar 
Quiz.” 

Other members making up the char- 
ter roster of 60 are: Walter L. Cole, 
James A. Ford, Edward J. Kobiela, 


Harry M. MeNeill, Arthur W. Miller, 
Norbert K. Molter, John H. Murphy, 
Francis Patterson, William I. Porter, 
Crawford B. Saunders, Robert L. Sig- 
lock, John -L. Veeneman, Claude C. 
Whitney, Herbert E. Anderson, John F. 
Campbell, Jr., Thomas F. Corrigan. 
Arthur R. Ejiffert, Jack F. Hammer 
stran, Hubert R. Hanen, Gerhard F 
Heckman, Robert S. Hewitt, Edward S. 
Moore, Edward C. Neidel, Jr., Olav O. 
Nerhus, Neun, Kenneth G 
Overbury, Marvin D. Ozmun, John T. 


Bennie J. Russo, Robert L. 


George 


Risley, 


Alamos launches innovation by 
The newly 
From left: N. C. Blezek, first vice- 
A. Wilson, second vice-chairman; J. A. 
Parks, chairman; W. L. Hoffman, secretary, and W. C. 


Below 
the year’s activities. 


inviting ladies to its 
installed officers plan 


e Chapters 


Thomas, Chester A. Washburn, and 

William N. Yates, all of Sandia Corp. 
Victor V. Benischek and James E. 

Benischek Mfg. Co.: 


Leseney. Consolidated Machine & Sup- 


Bomboy. James 


ply Co.; Norman L. Sheli, N. L. Shell 
Co.; James R. Felter, Efficient Engi- 


Claude M. Flick. Machine 


Service: 


neering Co.; 
Seymour L. 
Maisel, Maisel’s Indian Trading Post; 
Kurt R. Schikowski, American Machine 
& Foundry Co. 

Everett M. Wilson, Industrial Supply 
Co.; Francis D. Simpson, Gorman En- 
gineering Co.; Harry Wilson III, Geoff- 
roy Co.; Col. William N. Dettore, Kirt- 
land A.F.B., Kirtland Field, and 


Joseph J. Stribling, University of Cali- 


Engineering 


fornia, Sandia Base. 


Los Alamos Officers Look On 


Guests included Joseph A. Parks and 
Norman C. Blezek of Los Alamos, for 
whom the function was a preview of 
their own chartering, August 6. 


Tin Los ALtAmos Civie Club in the 
\tomic City was host that evening to 95 
members, women guests, and_ out-of- 
town officers. This occasion was unique 
in two respects: all members of the 
chapter are employed under the aus- 
\tomic 
Energy Commission; and it is the only 
ASTE 


wives of members. 


pices of one organization, the 


chartering ever witnessed by 

Mr. Conrad welcomed the gathering 
and presented the slate of previously 
chosen otheers for membership  ap- 
proval. Following their unanimous rati- 
fication, President Demuth swore in the 
officers. They are: 


Joseph A. 


Parks, tool engineer, Uni- 


4é 


O18 
stion 
useur 
" 
‘i 
* 
a 
ENE 


versity of California Research Labora- 
tory, chairman; Norman C. Blezek, 
Standard Engineering & Mfg. Co., first 
vice-chairman; William A. Wilson, also 
of the University of California, second 
vice-chairman; Wilber L. Hoffman, 
secretary, and William C. Moxley, 
treasurer, both engineers with the Uni- 
versity of California. 

The new chairman accepted the char- 
ter from the president and received his 
chairman pin from Director Hazewin- 
kel. 

Vice-President Donovan presented a 
membership kit to Harry Gregersen, 
University of California tool designer, 
and promised a return appearance with 
his quiz program. 


Awarded ASTE Handbooks 


For their membership work Mr. Gre- 
gersen and Mr. Moxley were recognized 
with copies of the “Tool Engineers 
Handbook,” presented by Vice-Chair- 
man Geoffroy from Denver. 

The program concluded with a talk 
on Induction Heating by H. B. Osborn, 
Jr.. who is technical director for the 
Tocco Div. of Ohio Crankshaft Co.., 
Cleveland, Ohio. 

The 81 members who signed the char- 
ter include: Gene M. Barrington, Roy 
R. Beckham, John E. Boyer, Robert I. 
Brasier, Harry C. Brockmann, John I. 
Campbell, Leonard Crogstad, Charles 
R. Ewert, Martti O. Haglund, Ariel E. 
Hansen, Melvin L. Hawkins, George J. 
Hofreiter, Stanley G. Johnstone, Philip 
W. Kazmier. 

* * * 

Oral O. Kerns, Robert H. Moeller, 
Austin M. Morgan, Donald W. Nie- 
mand. Julien A. Patenaude, Richard 
T. Schmitt, Donald F. Silver, William 
H. Strube, Sr., Robert F. Wendler, 
Herbert L. Wheitsel, Robert J. Adams, 
Gordon H. Anderson. 

Edward A. Anne, Frank Barylski, 
James J. Bramble, Brandon Bronnen- 
berg, William W. Burk, Ellis L. Byers, 
Frank E. Caskey, John L. Chambard, 
Lemoyne J. Chambard, Joseph D. Cun- 
ningham, Juan A. Doyen, Wade E. 
Dunwoody, Floyd L. Evans, Hannibal 
M. Fraga, Harry C. Fricke, Richard J. 
Gagne. 

* 

Dale H. Gunn, Howard E. Hathaway, 
Harold H. Hawk, Oliver C. Heustis, 
John T. Jezek, Jerome A. Johnson, 
Richard W. Kania, Donald R. Kirts, 
John A. Lacombe, Peder J. Ljosdal, 
Kenney E. Laughlin. 

Frank J. Miller, Clifford E. Nilsson, 
Glenn E. Quillin, Joe E. Quintana, John 
A. Richards, Gerald B. Rogers, Philip 
H. Rogers, Herman A. Rothman, Jr., 
Henry B. Rudolph, James E. Runyan, 
Elmer H. Ryman, John B. Schroer, 
Robert L. Smiley, Richard Y. Smith, 
Robert G. Smith, Allan G. Spooner, Ed- 
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ward J. Wiewandt, and Kenneth F. 
Wiley, all of University of California. 

Virgil B. Brown, Atomic Energy Com- 
mission; Chester S. Kazek, Sr., Hanna 
Engineering Works; Roy Stenholtz, 
Wright & McGill, and David B. Tod, 


Los Alamos Scientific Laboratory. 


Two University Students 
Win Detroit Scholarship 


Detroit, Mich.—Detroit chapter has 
awarded its first annual scholarships to 
two university students specializing in 
tool engineering. 

The chapter is sponsoring tuition for 


W. H. Paul L. E. Linden 


William H. Paul, a University of Detroit 
senior, and Lars E. Linden, who is en- 
tering the University of Michigan. 

Mr. Paul is a graduate of Moosehart 
High School, Moosehart, Ill., while Mr. 
Linden is an alumnus of the Wilbur 
Wright Vocational High School in De- 
troit. He is affiliated with the Detroit 
ASTE student section. 

The Scholarship Committee adminis- 
tering the awards is composed of Monta 
Cox, Andrew Carnegie, and Charles 
Smilie, all former chapter chairmen. 
The scholarships established 
under the direction of the Education 
Committee, headed by Stanley C. 
Phillips, and recent executive com- 
mittees. 


Jaycees Want ( 
For Young Men of Y., 

Tulsa, Okla.—The ten oye. 
young men of the year ; 
by the United States | nior Chant 
of Commerce. 

Each year the Jaycees make al 
and systematic searc} for 
through 35 years of age, who hays ny 
exceptional contributions to the yi, 
of their community and nation, P 
of the recognition is to give the , 
concrete evidence that success » 
American free enterprise system g 
available to those individuals Who sti 
to achieve. 

Perhaps you know someone jg; 
Society eligible for nomination The 
ask the Internal Affairs Departme 
United States Junior Chamber ot ( 
merce, P. O. Box 7, Tulsa, Oki, 
a nomination blank and submit 
candidate. 

Deadline for nominations js \y. 
ber 1. A banquet honoring 
young men selected will be held 
uary 20, 1952, in Dayton, Ohio 


MeMillen Will Manage 
Bedford Philco Plants 
Bedford, Ind.—Howard C. 


general superintendent of Seege 
frigerator Co., Evansville, has ace: 
a position as manager of the b 
plants of Philco Corp. 

Mr. McMillen is national treasur 
the Society and was formerly 1 
finance chairman and _ chairma 
Dayton and Evansville chapters 

A Purdue mechanical engine 
graduate, he was associated with Frig 
aire Division of General Motors ( 
at Dayton, Ohio, before going to Eva 
ville with Seeger. 


Los Angeles Entertains Ladies at Summer Dinner Dane 


The Deauville Beach Club at Santa Monica was host to 290 Los Angeles 
members, guests, and their ladies for a summer dinner dance. August |0. 
Ralph Chrissie (inset), first vice-chairman, handled arrangements for the 
outstanding social event. Ivan Scott’s orchestra furnished dance music and 
accompanied impromptu barber shop quartets. 
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Bondso! 
i pients of the So- 
holarships have 


Yeap 


itional Education 
4 {mondson, a pro- 
ee m Division at the 
\ College of En- 
Ohio. 
William H. Garlock 
\ University of Kan- 
Pur F aie James A. Rich- 


he a. student at the 


J. A, Richmann 


Ryan 


William P. Ryan of 
who attends Villanova 
hn W. Boring, a Uni- 
mv of Kentucky man from Lexing- 

A er of the ASTE student 
school, Mr. Garlock says, 
j sts are in tool and 
Rpt desig Without good tool 
ii. t cannot attain maximum 
to be able to help the 

field 


Likes Challenging Problems 
Bunning and devising methods for 
Bulacturing machine parts, automa- 
equipment, new pro- 
s,and production of parts present- 
problems, are Mr. Rich- 
goals. His interest in these 


mis as been aroused “through prob- 
intered during industrial em- 
nce aenent and from similar work at the 
) Mr. Ryan feels that “tool engineering 
Fj mone of the outstanding factors con- 
Duling to the suecess of American 
U ind e of the most opportune 


Sol t ngineering profession.” 
1) scholarship by the 
phia ASTE chapter, he has 

ct with many tool en- 


irned as much as pos- 
about field, in reading and 


Y 
| meugh att ng meetings of this 


te lesign is the specialty 
ppealing Boring. “Most of the 

rer has been done in the 
men and ng of lathe tools, par- 
terials used in making 
re seems to be greater 
ement in the materials 
ols than in the actual 
ls,” he believes. 


\nnounces National Scholarship Winners 


“In making the awards,” Professor 
Edmondson explains, “the committee 
considered scholarship, personal quali- 
ties, and recommendations of the stu- 
dent’s faculty or of the ASTE chapter 
Education Committee in his vicinity. 

Geographical distribution also en 
tered into the selection. A fifth award 
is to be made this fall to a worthy 
Canadian student. 

Candidates were limited to fourth or 


J. W. Boring W. H. Garlock 


fifth year students, attending institu- 
tions accredited by the Engineers Coun- 
cil for Professional Development and 
evidencing interest and aptitude in one 
or more such subjects as Metal Pro- 
cessing, Plant Layout, Tool Design, In- 
spection, and Manufacturing Processes. 

The grants will be made in quarterly 
payments of $100, or $150 per semester, 
to a maximum of $300. 

“Each of the boys chosen,” Professor 
Edmondson adds, “earns at least part 
of his college expenses. In addition to 
sustaining himself, one winner reports 
being ‘able to loan my father $700 a 
year ago.” 


Trusecon Appoints Black 

Detroit, Mich.—R. D. Black, program 
chairman of the Waterloo Area chap- 
ter, has accepted a position as assistant 
to the advertising and sales promotion 
manager of Truscon Laboratories. 

Before joining Truscon, Mr. Black 
was advertising manager for American 
Broach & Machine Co., Ann Arbor. 
Since he will reside in the Detroit area, 
he is resigning his office in the Water- 
loo ASTE chapter. 


Fuller Tool in New Plant 


Detroit, Mich.—Founded and oper- 
ated by six brothers, Fuller Tool Co. 
has moved into a new, two-story plant 
at 4000 West Eleven Mile Road, Berk- 
ley. 

Two of the brothers, William and 
Walter, are members of the Detroit 
ASTE chapter. The other partners are 
James, Edward, George, and Ernest 
Fuller. 

The company will use the latest 
equipment and techniques to make 
high-speed steel and carbide-tipped cut- 
ting tools to customers’ specifications. 


Penn Wins $2500 Award 
For Tooling Suggestions 


Indianapolis, Ind.—The second _per- 
son to receive his company’s top award 
for employee suggestions, Joe Penn, 
tool engineer at the Speedway plant 
of General Motors’ Allison Division, 
recently received a $2500 check. 

In 1945 Mr. Penn suggested that tool 
routing sheets carry drawings illustrat- 
ing the instructions. At that time the 
company rejected the idea as too costly 
to be practical. But two years ago they 
decided to try it out. Since then the air- 
craft engine firm has saved enough in 
tooling and production costs to warrant 
payment of the award. 

Allison tool routing sheets now in- 
corporate pictures of a part as it looks 
at each operation. Processors, tool de- 
signers, production workers and inspec- 
tors can quickly visualize what is to 
be done. 

Drawn in the tool design department, 
the pictures are completed by the pro- 
cessor. They eliminate confusion in in- 
terpreting routings converging on 
manufacturing departments. 

In addition to being secretary of the 
Indianapolis ASTE chapter, Mr. Penn 
is a member of the Society’s National 
Editorial Committee. 


Need an ASTE Chapter? 

Are you too far from the nearest 
ASTE chapter to attend meetings con- 
veniently? Does your area have a sub- 
stantial member potential? Then write 
to Andrew B. Clark, national member- 
ship chairman, in care of Society 
headquarters at 10700 Puritan Ave.. 
Detroit 21, Mich. He’ll put you in touch 
with any members in your vicinity, and 
send you literature and other helps in 
forming a chapter. 


Presents Membership Kit 


A. B. Clark (right), national 
membership chairman, presents one 
of his committee’s kits to Robert 
Southwell (second from left), Cleve- 
land chapter chairman. Other mem- 
bers of chapter executive commit- 
tee are, from left: Jack Schron, 
Andrew Cirbus, Glenn Hier, Harold 
Hausrath, Gordon Carlton, and H. 
B. Osborn, Jr. The group enjoyed 
golf and dinner at the Shaker 
Heights Country Club as guests of 
Mr. Osborn, Mr. Hier and Owen 
Harvey, membership chairman. 
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Your Society 


o EveR THINK of what’s behind the them to you? 
services you receive from your Society ? 
4 Or of the busy, unseen hands that bring 


’ Left: Millions of pieces of paper go through this 
| multilith machine annually to reproduce letterheads, 
; office forms, and processed communications to members 
ee and officers. Harold Kull starts a run of semi-annual 
reports for a national committee. Center: Using an 
eight-inch high roster of Society members, Joan Romer 


Left: Dorothy Granfield, accounting department 
typist, writes the hundreds of checks that help make 
the ASTE account the busiest and largest in the branch 
bank where the Society keeps its funds. Center: Pre- 
paring a month-end balance sheet informing chapters of 


Left: A newcomer to the headquarters staff, John 
Holt, assistant to the book editor, compiles a glossary 
for the 650-page ASTE Handbook on Metal Stamping 
Dies now in preparation. Center: One of the approxi- 


If you’ve never had an 
opportunity to visit the ASTE building 
in Detroit, you can hardly visualize the the 


Is big Business - 


volume of business going th 


Especially in an « POsitioy 
mail 


icked Ce 


room is 


compiles a monthly membership chart showing 4} 
status of chapters under each area membership se Bi 
Right: Sarrah Cooks (left) and Jacqueline Rupert bin 
the envelopes that brought this issue of The Tool Bnei 
neer to you and to all other readers, These girl — 


S Work 
two days to address enough wrappers for 


ONE issye 


the organization’s financial condition is part of Account 
ant Harry Anderson’s job. Right: For each ASTE mem. 
ber Alice Headley of the tabulating department kev. 
punches three cards with address and billing informa 
tion, There are from 200-500 new members per month. 


mately 1000 drawings to be included in the die manual 


is scaled by Frank W. Wilson, editor. Right: His secre- 
tary, Mary Bonadeo, proofreads a bulletin on new speak: 


ers, issued by the National Program Committee. 


gh if 
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when exhibit floor 
of the conference 
copy come out of 
ters. 


lan preach mass 


headquarters has fast, auto- 
matic machinery performing addressing 
and billing operations, and compiling 


service, 


business records. 
And there is little down time for the 


ty practices it in electric multilith machine. It usually 
give you prompt runs to capacity reproducing printing 
Left: Hat Conrad, executive secretary, dictates 
te inowledgment of some of the 250 applications for 
Dain ‘ngce at the 1952 Tool Engineers Exposition, to Jeanne 
laby Rarman, his secretary. Center: John Eacock, assistant 
Engi », Mr. Conrad, discusses with a letter shop representative 
Work . mailing to prospective show exhibitors listed on the 
Ssue vards of fanfold form he holds. A floor plan (on desk) stickers. 


Left: All data 


proposed 


sheets 
the National Standard Committee’s specifications, by 
Calvin Burke, the committee’s secretary. 
sponsibility for keeping hundreds of thousands of papers 
available rests with Genevieve Lawson, filing supervisor. 


are checked with 


Center: Re- Along with other 


minute for Tool Engineer magazine wrappers. 
Knight of the tabulating department inspects the ink 
impression during a three-day run of nearly 20,000 


and typewriting. With a mailing ma- 
chine information can be distributed al- 
most simultaneously to the entire mem- 
bership. 

ASTE is big business. The pictures 
on these pages tell our story. 


will accompany the invitation to participate in the So- 
ciety’s biennial tool show. Right: Guided by key-punched 
cards, this automatic machine addresses 80 labels per 


Archie 


This bank of files is only part of the equipment required 
for storing member and other active records. 
services 
members, Lois Bramble, secretary to Mr. Eacock, makes 
out a shipping order for supplies. 


Right: 


rendered to chapters and 


urke Appointed Secretary 
0 Standards Committee 

etroit. M C. T. Burke of De- 
t succes L. Tull, who has re- 


eed, as tary to the National 
Is ( ittee at ASTE head- 


Burke 


inge of experience in 


six years Mr. 
on, distribution, and 


* nor t was a member of the 
: \ir Force. After a war- 
1 of his engineering 
ed his education, ma- 
ss administration. 


Explains Oil Hydraulics 
From T.E. Standpoint 


Long Beach, Calif—Using chalk 
diagrams of basic hydraulic circuits as 
applied to machine tools, James T. 


Clark, application engineer for Vickers 
Inc. Los Angeles office, pointed out to 
Long Beach members the most frequent 
sources of trouble in such systems. 

Mr. Clark described the function and 
hydraulic components 
at the August 8 chapter dinner meeting 
at the Coast Inn. He detailed the “un 
loading” circuit, reservoir tank design 


selection of oil 


heat losses, and proper use of sequence 
check, relief, and control valving. 


Tool Engineer Appoints 
Kimmel Associate Editor 
Detroit. Mich.—Robert T. Kimmel of 
Pittsburgh has joined The Tool Engi- 
staff 


associate editor. 


neer at Society headquarters as 


Employed by Westinghouse Electric 
Corp., East Pittsburgh, Pa., since 1944, 
he has worked in the public relations 
department of the technical press sec- 
book section, 
and most recently, in the Air Arms Di- 
vision as technical editor and writer. 


tion, in the instruction 


Mr. Kimmel is an industrial engineer- 
ing graduate of Penn State. 
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Coming 


Cuicaco—October 27. ASTE Seminar, 
University of Illinois, Urbana, Ill. 
(See program in September issue.) 
March 17-21, 1952. Tool Engineers 
Industrial Exposition and 20th an- 
nual Society meeting. 

CLEVELAND—October 12. Speaker: A. T. 
Colwell, vice-president, Thompson 
Products, Inc., TAPCO Div., Cleve- 
land. Subject: “The Revolution in 
Aircraft Power Plants.” November 
9. Speaker: Harry Conn, chief engi- 
neer, Scully-Jones & Co., Chicago. 
Subject: “Production Tooling Prob- 
lems.” 

Co_tumsus—October 10. Technical Ses- 
sion. November. All-Council meeting. 

Derroir— October 11. Engineering So- 
ciety of Detroit. Subject: “Cold 
Extrusion Dies.” November 8. Stand- 
ards and Nominating committees. 
Student Section: October 18. Plant 
Tour. November 15. Subject: “Mo- 
tion and Time Study.” 

EvansviLLe—October 19-20, Hotel Ven- 
dome. South Central area member- 
ship meeting and semi-annual meet- 
ing of board of directors. Technical 
sessions, plant tours, banquet. 

LANCASTER, GREATER— October 16. 
Speakers: L. K. Behr, district man- 
ager, and E. L. Hurst, Philadelphia 
district field engineer, Norton Co. 
Subject: “Abrasives and Their Uses.” 
November 20. Speaker: G. E. Brum- 
bach, Carpenter Steel Co., Reading, 
Pa. Subject: “Application of Tool 
Steels.” 

Los AnceLtes—October 11. Speaker: 
T. J. Donovan, Donovan Co., Phila- 
delphia, Pa. Subject: “Common 
Sense in Heat Treating.” November 
17, 8:00 p.m., Hollywood Roosevelt 
Hotel. Joint meeting of West Coast 
chapters and Ladies Night, with na- 
tional officers present. Speaker: Dr. 
Howard F. Seifert, Jet Propulsion 
Laboratory of California Institute of 
Technology. Subject: “Rockets and 
Guided Missiles.” 

Mitwaukee—October 11, 6:30 p.m. 
Plant Tour, International Harvester 
Co. 

MontreaL—October 11, 7:45 p.m., 
Canadian Legion Hall. Speaker: 
George Eglinton, sponsored by A. C. 
Wickman Co., Ltd. Subject: “Car- 
bide Dies.” 

Muncie—October 2. Speaker: A. D. 
Moncrieff, assistant chief engineer, 
and Harry Pelphrey, research engi- 
neer, Michigan Tool Co. Subject: 
“Hobs and Hobbing in High Pro- 
duction.” 


New Haven—October 11. Plant Tour, 
Greist Mfg. Co. November 8. Speak- 
er: A. H. d’Arcambal, vice-president, 
Pratt & Whitney, Div. Niles-Bement- 
Pond Co., West Hartford, Conn. 

ScuenectapY—October 11. Speaker: 
Harry L. Stewart, Logansport Ma- 
chine Co., Inc., Logansport. Subject: 
“Fluid Power in Action.” November 
8. Speaker: Arthur R. Tobin, Fel- 
lows Gear Shaper Co., New York of- 
fice. Subject: “Highlights of the Art 
of Generating and Gear Manufactur- 
ing Equipment.” 

Toronto—October 3. Speaker: George 
Eglinton, Lincoln Park Industries, 
Inc., Lincoln Park, Mich. Subject: 
“Carbide Die Design.” November 7. 
Speaker: P. Leckie-Ewing, Union 
Twist Drill Co., Butterfield Div., 
Rock Island, Que. Subject: “What's 
New In Cutting Tools.” 

Tutsa—October 11. Speaker: Nathan 
Janco, president, Centrifugal Casting 
Co., Tulsa. Subject: “Centrifugal 
Castings.” 

(Wasuincton, D. C.) Poromac—Octo- 
ber 4, 6:45 p.m., Annapolis Hotel. 
Speaker: W. R. Plummer, vice-presi- 
dent, Progressive Welder Sales Co.., 
Detroit, Mich. Subject: “Design for 
Resistance Welding.” 

Winpsor — November 12, 6:15 p.m., 
Prince Edward Hotel. Talk and films 
on Sundstrand lathe and milling 
operations, sponsored by Alison Ma- 
chinery Co., Ltd. Speaker to be an- 
nounced. 


Obituaries 


William H. Nichols 
William H. Nichols, prominent Wal- 


tham industrialist, inventor, and presi- 
dent of W. H. Nichols Co., died August 
9 at his home in Waltham, two days 
after his 78th birthday. 

Noted as a New England inventor, he 
designed the Zenith rayon pump, the 
Gerotor pump, and the Nichols hand 
miller. His interests and hobbies in- 
cluded early machine tools, watchmak- 
ing machinery, antique clocks and 
watches. 

Born in Hamilton, Ont., Mr. Nichols 
entered business at 16, operating a 
bicycle building and repair shop. As a 
bicycle racer he established a world’s 
record for the quarter-mile. 

He served his toolmaking apprentice- 
ship at the Pratt & Whitney plant, was 
subsequently employed at the Stanley 


Works, the Veed, Corp 
American Watch 1 Co. 
His first real sh 
cellar of his home 
eral moves and expansions | 
lished the present factory 
Avenue. During bx 
plant turned out ai 
The National As 
facturers gave Mr. N 
“Pioneer Awards,” 
England inventors. 
He was afhliated 
ASTE chapter as are 
thur A. Nichols, the { 
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the New England Live Steamer 


Frank Foote 


Frank Foote, 69. president 
Machine Co., Inc., South B 


0 


passed away August 9. He was q 


member and past chairman of thes 


Bend Tool Engineers 

A native of Cadillac, Mich 
was employed by Dodge Mfg 
Gillette Motor Co.. both of M 
Ind., 


before 


Mr 


joining the J. 


Co. in 1919. Two years later hy 


a partner in the business h 
the time of his death 

He was a director 
Tool and Die 
tion, was active and held 


several civic organizations 


Earl L. Banks 
Earl L. Banks, 50, sales m: 


the American Twist Drill C 
Mich., 
August 28, 
business. 
For the 
had 
Twist Drill in a sales capa 
to that he was with the Tern 


while in Daytoi 


past 


been associated with 


Manufacturers 


andy 


succumbed to a heart 


22 years M: 
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Woonsocket, R.I.—Pa 
manager, Small Tool a 
The Taft-Peirce Mfg. C 
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Society of Mechanical | 
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nized professional attain: 
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Metalworking... 


Metal rel | through a method em- 
ect utilization of elec- 
r the machining of any 
juctive material has been 
made available to the 
industry. The Method X 
re es metal in a directed 
y means of an electric spark 
which does not otherwise af- 
material’s physical or 
icteristics. The process 
ible through the Method 
of Philadelphia, an af- 
of the Firth Sterling Steel & Car- 
Corporation. 
Machining action depends on a 
rather than the thermal, 
electricity which sets up inter- 
eal stresses by the use of 
gh current densities and 
use the metal particles to 
emselves from the work ma- 
t resort to melting. The ex- 
faces thus are said to remain 
inged and surface finishes of 26 
rms are obtainable. Lap- 
g of less than 0.001 in. will produce 


ywn to 0.15 micro inches on 
irbide. Center to center spac- 
‘les through the same work- 
be controlled to approximate- 

005 in. Blind hole fillet radii can 
s small as 0.002 in. 


Method Broadens 
Machining Applications 


past, fabrication difficulties of 
rbides, superalloys, S-816, 
| hardened steels has some- 
ted their uses. Now re- 
laim extension for uses of 
o-machine metals through 


\ process which permits eco- 
rapid forming of com- 
eS hitherto considered im- 

\ . . 
exa e of this is the materials 


s turbine blading. Blade 
ng serrations are being 
the intricate shapes and 
ces required. Blade sec- 
iped by contour milling, 
ting or hammer forging— 
slow processes. 
ns of sintered carbides 
fastened by means of 
sections brazed into the 
secured to the backing 
rews. Another means of 
sections is to shape, drill 
ges to fix the carbide die 
icking blocks, Both meth- 
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yeTHOD X — DEVELOPMENT FOR MACHINING SUPER ALLOYS 


ods are comparatively slow and costly, 
and may at times leave the mountings 
subject to loosening due to shocks en- 
countered in service. 


Metallurgical research experiments 
and tests require holes or slices cut in 
superalloys, high temperature carbides 
and ultra hardened steels without de- 
stroying or changing the exposed sur- 
faces either physically or chemically. 


Through the application of Method X 
to these problems, gas turbine blade 
contours and root serrations can be 
more readily shaped and hardness is 
said to have no effect on machinery 
speed. Sintered carbide die sections 
can be bored and tapped so that direct 
fastening to the backing blocks with 
machine screws can be accomplished, 
while complicated geometric shapes 
can be shaped directly into hard metals. 


Engineers claim elimination of the 
problem of warpage encountered in heat 


treating steel dies composed of sym- ~ 


HERE'S HOW 
OTHERS DO IT 


POWRARM cuts costs by in- 
creasing every worker's pro- 
ductivity. It gives the worker a 
powerful third hand to hold 
work while two hands produce. 
That’s why POWRARM works 


on the most efficient assembly 


belongs on yours. Write us 
about your production “head- 


metrical hole shapes by first heat treat- 
ing the solid steel section then machin- 
ing the desired shapes. Sintered car- 
bides undergo a shrinkage of 15 to 20 
percent which is not uniform in all 
directions and it is therefore, often im- 
practical to form several hole shapes in 
the half-sintered carbide and then ex- 
pect hole centers within close measure- 
ments. By utilizing Method X, simple 
geometric shapes can be produced as 
hardened pieces and then machining of 
the desired holes can be done rapidly 
and accurately. Much of the grinding 
and lapping time usually associated 
with sectional dies thus can be sub- 
stantially reduced or eliminated. 

The equivalent of machining opera- 
tions ordinarily accomplished in me- 
tal-working such as boring, drilling, 
tapping, internal and external shaping 
and engraving by using the electrode 
as a cutting tool are said to be done 
more expediently with Method X. In 
addition, Method X can perform some 
machining operations not practical on 
conventional machines. 


lines in America today, and 7°" Vertical or Co-oxial Plane. 


Three sizes of 


Holds work at any angle in Hori- 


FOR FURTHER 


ache” .. 
POWRARM can cure it. 


Write For Catalog I01E 
32 informative pages, FREE 


925-H Wrightwood Avenue e 
INFORMATION, USE READER SERVICE CARD; 


° we’ ll show you how Powrarm— 24 


to 150 Ibs. ca- 
pacity. 


WILTON TOOL MFG. CO. 


Precision Built Bench Vises, "C” Clamps and Work Positioners 
Chicago 14, 


IHinois 
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ALLOY CASTING INSTITUTE 
EXTENDS RESEARCH WORK 


In order to aid in meeting mounting 


defense mobilization needs and other 
engineering and equipment  require- 


ments dependent on the use of stainless 
steel Alloy Casting Institute 
has undertaken considerable expansion 
of its technical research program. 

In view of the greatly increased de- 
mand for high alloy castings and the 
concurrent shortages of alloying ele- 
ments, the Institute’s Technical Re- 
search Committee is concentrating its 
alloy conservation studies at Battelle 
Memorial Institute on high tempera- 
ture properties of the 21 percent chro- 
mium, 10 percent nickel type alloy. 

At the same time, development of 
titanium-stabilized corrosion resistant 
castings is the subject of investigation 
to be done at Ohio State University. 

Similarly, an extensive study of im- 
proved gating systems for high alloy 
casting production is scheduled as part 
of the program under way at Massa- 
chusetts Institute of Technology, under 
auspices of the Shop Practice Commit- 
tee of ACI. 

These three activities will be in addi- 
tion to an extension of continuing re- 
search directed toward the improve- 
ment of cast alloys widely used in the 
metals-treating and other industries. 


castings, 


TOP METALMEN TO MEET IN DETROIT 


AT FIRST WORLD METALLURGICAL CONGRESs 


An anticipated 35,000 industry own- 


ers, managers, metallurgists and _ re- 
search scientists will attend the first 


World Metallurgical Congress in De- 
troit, October 14 through 19, and the 
National Metals Exposition both 
sponsored by the American Society 
for Metals. Dr. Zay Jefferies, retired 
vice-president of General Electric Com- 
pany, and a past president of ASM 
director general of the Congress. 
Included among the participants will 
be approximately 1,000 metallurgists 
from 21 nations who will converge on 
Detroit as a climax to a month of study 


tours, which covered 57 cities in thir- 
teen states in which more than 100 
industries, research laboratories and 


experimental stations played hosts. The 
Economic Administration 
than $500,000 to enable 
number of the top 
metallurgists from Marshal Plan coun- 
tries to attend the study tours and con- 
as part of the Administration's 
Technical Assistance Program. 
Technical sessions for the 
which will be held under the leadership 
of top U.S. metal scientists, will cover 
conservation of metals and tech- 
niques for alloy steels as 
well as work in nonferrous materials. 


Cooperation 
set aside more 
a_ considerable 
gress, 
Congress. 


new 


processing 


Now you can punch holes of various shapes as large as 4” diameter 
in 16 gauge steel—also blank, draw, emboss, form— 
DI-ACRO Punch. It is ideal for both experimental and production 


work. 


The precision ground triangular ram of this double purpose press 
prevents punch head from turning, assuring perfect alignment at all 


times for accuracy in duplicated parts. 


A Turret Stripper of exclusive DI-ACRO design automatically 
strips material from punches of all shapes. Roller Bearing cam ac- 
tion develops 4-ton pressure with minimum effort. Adjustable gauges 


assure exact location of holes. 


Sead for “DIE-LESS DUPLICATING” @azalog 


Gives the full story of the DI-ACRO Punch, and also DI-ACRO 
Benders, Brakes, Shears, Rod Parters, Rollers, Notchers, as well 
as the new DI-ACRO Vari-O-Speed. Powershear and Hydra-Power 


DI-ACRO is pronounced "DIE-ACK-RO” 


ONEIL-IRWIN mec. Co. 


375 EIGHTH AVENUE 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


Available in two sizes, 
6” and 12” throat depth 


all with the new 


LAKE CITY, MINN. 
INDICATE A-10-84 


Eight major industria 


expected to be conside | by the 
sembly. These will inc! 

1. Need for uniform terminol, 
research techniques among meta 
entists. 

2. Lack of a system or ac 
translate data from on 
another. 

3. Need for increased 1eans 


change between scientists 


basic research, particular], 


W 


importance to national protec 


involved. 
1. Need for 


metal 


accurate 
and 
according to countries. 


shortages 


of —— them. 
. Insufficient knowledge 


hie cts of nitrogen and oth ler com ponents 


in alloy steel 
6. Need tor 
steel behavior at extreme t 
particularly for use in jet 
propelled engines. 
High cost of new 


more resears 


for less expensive 


zirconium, titanium, vanad 


denum and others still in developmen: 


stages. 


8. Need for 


alloys 


im 


he 


problems 


LION IS not 


knowledge 
metal 


reso 


cerning high frequency electri 


in processing metals. 


JOINT RESEARCH PROGRAM 
TO STUDY TITANIUM 


\ joint research venture 
ward the development 
processes for the 
metal 
Monsanto 


Research Corp 


productior 
was recently anno 


Chemical Co 


Difficulties encountered 
tion of titanium have effect 
the commercial 
metal, 
earth’s 


even though it is 


most abundant el 


ind 


dire 


availabilit 


cording to Richard S. Mors¢ 


of National 
and its alloys are “inter 
tween aluminum and stainl 
phenomenal properties of 
The 
present and contemplated 
gram, 
use,” he said, 
mand for this 
weight metal.” 
Work initiated by Natio 


is expected to be considera! 


corrosion-resistance. 

as well as increasil 

“indicate 
extraord! 


under this joint project, w! 
directed by Dr. Robert 


Research Cory 


vice-president and technical 


the research organization. 


N. N. Monsal! 


Sam: iras, 


Research Department direct 
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Uctohs 


Straight Line Automatic Loader 


ine Automatic Loader has 
ed by the National Broach 
Co.. 5600 St. Jean Ave., 
vhich is said to permit the 


| gears of a two, three or 
ister continuously and au- 
a battery of diagonal 
hines set side by side in 
de by side rather than 
arrangement permits full 
omplete operation for the 
itor needed to supply un- 
to the magazine feed of 
chine, and to remove the 
ears from the discharge 
final machine. All han- 


tween machines is done by 


echanical transfer mecha- 


cutting cycle is auto- 


ple elements of the sim- 
r include a loading maga- 
gravity feed, an intermedi- 
slide and an_ incline 
ite. At the completion of a 
of the first machine which 
shave the first gear of a 
cutter stops, the pneu- 
tuated tailstock retracts to 
ved gear and place it on 
: finger of the feeder slide 
ces, depositing the shaved 
scharge chute and simul- 
nging an unshaved gear 
gazine into mesh with the 
ediately the tailstock ad- 
gage the new gear, cutter 
ins and the feeder slide 
s initial position ready for 


deposited in the discharge 
first machine is engaged 
rs of the automatic inter- 
isfer mechanism and de- 


1951 


posited in the magazine of the next 
machine in line, which is set up to 
shave the second gear of the cluster. 
The unloading chute of the last ma- 
chine stores the completed gears until 


they can be removed by the operator.” > 


T-10-850 


Carbide Drill 


\n unusually designed and operated 
carbide drill has been developed by the 
Raymac Manufacturing Co., Inc., 3729 
Cass Ave., Detroit 1. 

The drill’s efficiency is said to be de- 
rived from the shape of the flute and 
the way the drill is pointed. Chips that 
are turned out, are not discolored by 
heat, and tend to prove the statement 


that the drill cuts rather than fuses 
through metal. 


The drill operates at lower speeds 
than many standard drills. For ex- 
ample, the Raymac 14 in. drill, drilling 
steel of 50-65 Rockwell “C”, operates 
at its highest efficiency at 350 rpm, 
while a 4% in. Raymac drill, drilling the 
same material, shows its best perform- 
ance at 200 rpm. 

Comprehensive information on how 
to point the new Raymac drills, or any 
technical data, is available from the 
company. Catalog #12 is available 
upon request. 


T-10-851 


NEW MEAD INDUSTRIAL 


AIR POWER 
CATALOG Ready! 


WORK FEEDERS 


mers, Drill 


AIR CLAMPS 


Full of Suggestions 
fee FASTER, CHEAPER 
PRODUCTION! 


= Illustrates, describes Air Cylinders, Valves, 

presses air operated Presses, Vises, Chucks, Ham- 

Press Feeds, Work Feeders, 

Timers, semi-automatic combinations, etc. 
*Pneumatic Cylinders 


Write for Complete Catalog! 


SPECIALTIES 


DEPT. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-85 
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Counters The Post Machinery Co., a subsidiary and electronic circuits. The Coy» 
of Reid Bros. of Beverly, Mass., in col- automatically energizes an exter, 
laboration with the General Control Co., cuit for the purpose oj a 
Boston 34, Mass., have adapted their batches at the end of t! 
Counter for general-purpose counting in count. 
several variations. A visual six-digit to 
the exact count, while a rate mu, 
shows at all times the rate of coun aa 
hour. The unit which may be Joos, 
as far as 75 ft away from the oh 
cell head, operates at 
cycles, uses industrial type tubes al 
rugged components. 7 


T-10-861 


S@0re,g 


predetery 


indicate 

Known as the Post Promatic Elec- 
tronic Counters, they are said to be 
capable of counting in excess of 10,000 
units per second, the operation of this 
new Counter may be either accumu- 
lative or pre-determined. The high- 
speed count, either of miniature parts, 
as well as large bulky units, is ob- 
tained through the use of photo-cell 


Profile Grinder 


A standard machine for grinding the 
airfoil form on jet aircraft COM pressor 
blades is now available from Ex-Celjy 
Corp., Detroit 32, Mich. 

The machining cycle is automatic ¢ 
cept for loading the work, pressing th 
start button and unloading the work y 
the end of the cycle. Blades are | 
cated from the finished root form 
ground on the Style 85 Ex-Cell-0 Ty 


‘ Wheel Form Grinder) at one end 

LARGE HOLES from a center in the other end. Accy 
racy of airfoil form is assured by th 

use of master cams made directly fro 


pie dat thru any machineable the engineer’s glass layouts. The 
material up to ly INCHES thick! ant equipment also has automati 


trols. 


Here is a premium tool which makes it pos- 
sible to saw holes in one short operation 
... large holes which heretofore had to be 
laboriously machined ‘‘a-chip-at-a-time.”’ 


MARVEL High-Speed-Edge Hole Saws have strength to 
withstand the terrific peripheral strains of heavy duty opera- 
tion in lathes, drill presses or portable power tools. They have 
a high speed steel cutting edge which is electrically welded 
to a tough, alloy steel body, high speed steel pilot drills, 
heavy hexagonal shanked arbors and sufficient set for deep 
drilling They are self-aligning, as the larger diameter saws 
float on their arbors and are driven by double drive pins. They 
will saw round holes accurately in any machineable material. 

MARVEL High Speed-Edge Hole Saws come in 35 sizes, 
from °.” to 449” They are carried in stock by leading indus- 
trial distributors 

WRITE FOR BULLETIN sT-650 


The Style 87 Precision Pre 
er grinds the complete air! 
ARMSTRONG-BLUM MFG. CO. cluding leading and trailin 


a the work rotates it moves 
5700 Bloomingdale Avenue Chicago 39, U. S. A. across the grinding adiaeal 
able rate of feed. Becaus« 
contact between the work 
wheel is very small at the 
trailing edges and quite 
broad sides of the blade 


speed changes as the blad 

two-speed work drive moto: 

while the grinding wheel c' 

sides of the blades, ther 

while the narrow edges 

| ground. 

Ex-Cell-O Precision Gi 
dles are available for ar 

quired and for any practi 


» 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-86 T-10-862 
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draulic 


ble by DoAll 


ustrated was pri- 
standard equip- 
Zephyr variable 
achine, it is now 
ssory table mount- 
| DoAll machine. 


The micrometer offset screw offers 
adjustment to 0.001 in. and is also 
hardened, ground and lapped. Clearly 
indicated markings on screw and body 
facilitates hex wrench set-up. 

The chuck is available with either 
threaded body or integral taper shank. 
When installed in a milling or boring 
machine, it is said to provide a tool 
holding device for cutting tool, set-up 
bar, etc., as accurate and rigid as the 
machine itself. 

Interchangeable Boring Chuck <Ac- 
cessories, all of alloy steel, hardened 
and drawn, and ground to 0.0005 in. 


| 


ywn is used on a 60 in. 
work height capacity 

ind machine, Model V60. It 
x 48 in. table and a carriage 
6 in., said to support a load 
[he bed connects to the 
and is supported by 

legs with leveling 

Floor space of the unit is 
weight 3000 Ibs. and 

is 45-34 in. from the 

e has four T-slots to 
k-holding clamps or vises. 


system consists of a 


cal, rese with filler opening and 


and a 2 gpm gear-type 

p driven by a 34 hp 

cuit has an adjustable 

limit working pressure 

y 200 lbs. psi. Controls, 


of table feed up to 18 

ng rate of 36 fpm, are 

\ ocated on a_ panel 

4 the carriage bed. Com- 

m may be had from The 

! Des Plaines, Il. 
T-10-871 


Boring Chuck 


Offset Boring Chuck, 
factured by Last Word 
Mt. Elliott, Detroit 34, 
ial features. The block 
til ways and the block, 
all of which are ma- 
solid and ground, are 
contact areas for rigid 
and precision setting. 
te setting of the tool 
enter is accomplished 


Yetober, + 


through provision of a positive stop 
against which the tool block is re- 
tracted. 


T-10-872 


slip fit in the tool blocks, also are 
available 


At CIRCLE, 


CIRCULAR TOOL CO., INC. 


PROVIDENCE 5, RHODE ISLAND 


Chicago * Cleveland * Dayton * Detroit 
Burbank Milwaukee New York City 
Indianapolis Pittsburgh Philadelphia 
Phoenix * Providence * Rochester * St. Louis 


Over the years Circle® 
Metal Cutting Tools have 
established a quality reputa- 
tion unexcelled anywhere! 

Circle @® is expanding its 


plant for the sole purpose of 


ensuring the maintenance of these high quality standards... a 
decision which will give you still higher quality and the most effi- 


cient and economical circular cutting tools available. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-87 
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Contour Measuring Device which includes the optical system, 
slides on the work surfaces. The errors, 


Deviations of as small as plus or 
minus 0.00005 in. from a supposedly 
flat surface may be measured by utiliz- 
ing a beam of light as a straight-line 
reference with the Griswold Huet Op- 
tical Straightedge. This contour meas- 
uring device consists of a lens and 
prism housing, and a feeler microscope 
with built-in illumination which rides 
along the surface under examination. 

Made in standard lengths of approxi- 
mately 3, 5, 10 and 13 ft, the housing 
rests on two blocks and the feeler, 


NOW. ..for Ease, Speed and Complete Accuracy 
in Interchanging Multiple Tool Setups! 


UNIVERSAL 
TOOL HOLDER 


IMMEDIATE DELIVERY 


Here’s the ruggedly built 
DIMCO Universal Tool 
Holder adaptable to fit 
any engine lathe in your 
shop for continuous pro- 
duction runs... . Re- 
duces down-time dras- 
tically because of un- 
usual flexibility result- 
ing from its quick- 
change cam action. 

The new DIMCO con- 
sists of a main center 
section which is fixed in 
position on the com- 
pound, and may be ro- 
tated 360° for a setup 
for any series of opera- 
tions. Standard practice 
is to furnish a 5-tool 
setup for each tool post, 
consisting of a tool setup with a Morse taper hole for drill chuck or boring bar, 
a y-type setup for holding a round bar, and three setups for square or rectan- 
gular shape tools. All setups are permanent except for sharpening of tool bits 
and for compensation in wear of the tools. . .. Protected by U.S. and foreign 
patents. 

Let us send you complete data on this precision unit... . The cost is surpris- 
ingly low, too. Write today! 


@ Kelvin also distributes DIMCO engine lathes from 
11” to 24” swing, and DIMCO universal millers and 
geared shapers. Pictured at right is the new DIMCO 
precision geared head engine lathe DBC-175 with 
13” swing, containing many new features . . . and 
priced right! 

DIMCO machine tools are the products of an 
old-line Italian manufacturer highly regarded in 
Europe for many years. They take standard attach- 
ments. Write for further information. 


KELVIN SYSTEMS («) WATER STREET 


SOUTH NORWALK, CONN. 
ORPORATI 
COR? © MACHINE On MAIN OFFICE: 135 FRONT ST., NEW YORK 5, N.Y. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-88 


observed through the mic 


indicated by the relative nt 7 
indices. The distance betwe, 
indices is converted into lines 
urement by reference to 
thimble. | 


By accessories attached ty the » 


ment, deviations, enlarged 


traced for permanent record 


ordinate paper as the fee 


from one end of the housir 


other. 
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Electronic Micromey 


Rapid and accurate measurement 
a tolerance of 0.00002 in. 
for the Electronic Micrometer 


factured by J. W. Dice Co 


New Jersey. An electronic circuit 
in conjunction with an extreme 
rate micrometer head permits ‘ 
sureless’” measurement and elimina 
“feel” as a source of error. The 


tronic circuit is sufficient] 


give a positive “on and off” ind 


with only five millionths o 
placement at the contact. 
els are available with d 


capacities for measurement or 
pressible or non-compressible matet 
either conducting or non-conduct 


nature. All models are 
quire no levelling and a 


by vibrations, variations in temperall 


line voltage or aging 
tubes. 

According to the mak: 
ment can be used for 
ment of machined parts 
small assemblies, dept! 


bore. It can also be used 


deflections in diaphragn 
ments, springs, bellows 
plications requiring mea 
out pressure. It can als 


measure soft or compress! 


precisely such as pape! 
rubber, felt, plastic sh 
photographic film and t 
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Turning Mill 
boring and turning 
{ is announced by 


aH ton Corp., Hamil- 


es Side Head Mill,” 
ized by increased 
corresponding feed 
f anti-friction bear- 
speed change gear 
yunting; and by a 
lrive from a 30 hp 


is said to combine the 
rret lathe, engine lathe, 


cal boring and turning mill, 


ndent or simultaneous en- 
down and cross feed or 
rse for both rail head and 
Centralized and simplified 
nultiple tooling make it 
b shop or quantity pro- 


ides integrally cast col- 


ase, which gives high rigid- 
ee-track cross-rail, assuring 
ligament between cross-rail 


ill positions of the rail, 


evating screw adjacent to the 


which prevents tilting 


ng. Wear of all moving parts 


nsated. 

which accurately lo- 
ead and maintains per- 
| between it and the center 
e spindle is an important 
i! for accurate boring 
ead cutters, for drilling 


with side head down is 
im distance from table 
e is 48 in. The vertical 
s five faces, has a slide 
and will swivel 45 deg 
{ vertical position. The 
h has four faces, has a 
g travel of 35 in. and a 
| of 21 in. 

2 table speeds ranging 
rpm and 16 feeds for 


95] 


either vertical or side head between 
0.003 and 0.520 in. per revolution of the 
table. The machine occupies a floor 
space 8 ft 4 in. wide by 8 ft 10 in. 
deep and stands 101% ft high. 

Optional accessories include a 3-jaw 
combination clutch or plain table in 
place of 4-jaw independent chuck, a 
taper turning attachment for side head 
only, thread cutting attachment for 
either head, cutting fluid attachment, 
and fixtures and tooling. 
attachment can be applied readily at 
any time. 


_ T-10-891 


Cylindrical Dies 
Thread Rollers 


For Precision Threading 
Knurling — Forming 
Burnishing — Serrating 


A profiling 


New Sizes Added 


Morton Machine Works announces 
that in addition to their present line of 
Jig Feet and Rest Buttons they are 
adding five new sizes—all carburized, 
hardened and ground. These are being 
manufactured and carried in stock in 
order to provide the widest range of 
usefulness to tooling programs. Full 
size templates for tracing purposes are 
available, upon request, from Morton 
Machine Works, 2421 Wolcott, Fern- 
dale 20, Mich., Dept. 23. 

T-10-892 


OFFICIAL U.S. ARMY PHOTO 


Superior strength is largely responsible 
for the increased use of rolled threads. 
The cold forging action of thread rolling 
produces a thread that is substantially 
stronger and tougher than similar threads 
produced by other processes. Improved 
fatigue strength of 50-75 per cent is com- 
monly reported. 

Increases Tensile and Shear Strength 

Increases Resistance to Fatigue 


Send us specifications of your requirements and 
let us supply you with complete information. 


REED ROLLED THREAD DIE CO. 


Manufacturers of 
THREAD ROLLING MACHINES and DIES ¢ KNURLS ¢ THREAD ROLLS 


Worcester 


Massachusetts, U.S.A. 


TE-020 


| FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-89 
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Solid Carbide & Carbide Tipped — 
_ of Soper 
"Catalog No. 4 
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= TOOL company 


To ous 


Quati?lty CARBIOE 


21650 Hoover Rd., Detroit 13, Mich. @ 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-90 


5210 San Fernando Rd., Glendale 3, Calif. 


Turret Lathes 

A model 4A heavy duty aay, 
turret lathe featur 
changes is announced by The 1 
Swasey Co., 5701 Carnegie Aye a 
land. 

A hydraulically ac 
reverse 


ited forward 
clutch in combination 
dise-type hydraulic brake has } 
corporated in the headstock. pro 
for faster, smoother shockless 
dling of the 8 - 12 ij bars ace 
dated by this size ma ine. The 
and brake is control 
a “forward-reverse-brake” 
eliminates the 
delay 
starts, 


mechanist 
lever 
neutral or interme 
previously used 
stops and reve rsals of | 
weighted spindles are thus permitted 

The rapid traverse shaft has 
moved to the front of the machin 
rapid traverse is now provided 


position 


cross slide, with a single leve; 


trol rapid traverse motion in { 
rections. 
Power for the rapid traverse 
formerly by belt take-off from t 
drive shaft, is now supplied by as 
rate 3 hp motor mounted in | 
the headstock. The same auxi! 
tor also drives the coolant, | 
and lubricating pumps 
Pressure in the lubricating 
has been increased, ind 


high 
plied 


pressure gear pump has 
to the unit. 


T-10-901 


Small Bench Press 
Peacock Metal Produ 
troducing a_ solenoid-o 
called the Mighty 
press is suitable for vari 


press 


delivering a one-ton im} 
volt line 
The press is 
switch located under the 


every 1/6 


activated 


plunger will not repeat. 
also be equipped with a f 
control which 
amount of impact. For 
mation, write the comp 
752 Hyde Park Ave., H 
Boston, Mass. 

T-10-902 


a variac 


The Too 


De 
: 
90 Engines! 
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forward 
ion yj 
as bee 
> Pro 
klesg 


Straight Side Press 
12-H-36 
ess recently announced 
Warren, 

ed as an answer to the 
satile press of this type. 


Be M Straight Side 


Machine Co., 


d of rigid press con- 

out, this model, with 

’ 00 tons, meets today’s 
economical operation 
It has 


Q 


o in 


a bed area of 
diameter main 
esigned for convenience 
for easy accessibility 
bed will 
wide variety of work. 


T-10-911 


dies. The large 


ll Engraver 
A col new Pantograph Ma- 
een designed and built 
Machine Co., 
accurate mill- 
| engraving completely 


Corton 
\ sin tor 


3 and rolls. 


sic advantages of this 
tion to its contribution 


that modifications of 
4 components may be 

wide range of require- 
’ of reduction, range 
I 
ope this Pantographic Roll 
tb modates rolls (ferrous 
etal and plastic) from 

in diameter and up to 
tober, 51 


40 in. long. The workpiece is held be- 
tween centers as on a lathe. Movement 
forward and back auto- 
matically rotates the roll. Longitudinal 
left-to-right movement of the tracer 
does not rotate the roll. Thus, the cut- 
ter point is always centered over the 
axis of the workpiece. 

Maximum area covered by the cutter 
at one setting is 5 in. by 20 in. A 
master pattern is cut in flat brass, sheet 
iron, zine or sheet plastic in either sunk 
or relief form and twice the desired 
Only a small segment or section 
is required of the entire design if it is 


of the tracer 


size. 


Utility 


Foo 


FOR FURTHER 


INFORMATION, USE READER SERVICE CARD; 


to be repeated all around the roll. Then 
the master is clamped to the master 
table at the front of the machine ready 
for tracing. 

This machine features a precision- 
built heavy duty spindle, belt-driven 
by a % hp variable speed d-c motor 
which provides variable spindle speeds 
of from 500 to 12,000 rpm. If required, 
this speed range can be changed to 
meet the specific needs of the buyer. 

Net weight of entire machine is ap- 
proximately 10,650 pounds and approx- 
imate floor area is 80 in. wide by 87 in. 


front to back. T-10-912 


FLOATING 
TOOL HOLDERS 


They automatically correct mis- 
alignment within “%"’ radius or 
diameter — produce per- 
fectly aligned work on new or 
old machines — save the time 
formerly needed for close ad- 
justments and put old machines 
back to work. 


Order any stock size — test it 
in your own plant — if it doesn’t 
prove its value, return within 30 
days and you won't owe us a 
cent. We want you to KNOW 
what Glenzer Floating Holders 
will do on your machines — 


then YOU BE THE JUDGE! 


INDICATE A-10-91 
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New Vise Offered 


\n ingenious universal screw vise 
that instantly clamps round, tapered ot 
irregular objects has just made its ap- 
pearance on the market. A Swedish 
concern produces the product, called 


the “Sevo” vise. Its jaws consist of a 
series of machined and ground flat 
plates which hinge or swivel in any 
desired direction to coordinate with the 
shape of the held object. These jaws 
are so designed that they can be moved 
in relation to each other, and the work- 
piece can rest on a contact surface un- 
derneath. By turning the main screw 
the locking jaws position themselves 
and can then be locked to retain their 
directional position. Unlike convention- 
al vises, the tightening screw requires 
only a slight turn, without imposing a 
heavy torque, to tightly grip the object. 


Hard to Please’ 


. you're looking for really fine 

heads, available at the lowest possible 
price, remember that our drill heads have | 
been designed to answer fully today’s — 

_ drilling needs—and tomorrow’s as well. 


We monufacture all 


fs. 


types of multiple spindle, © 
fixed center, adjustable | 
and individual lead screw 


tapping heads. 


Two spindle head unit 
—one spindle fixed, 
the other spindle ad- 
justable for the fixed 
positions. 


Universal joint with 
slip spindle fixed 
locating plate. 


Single eccentric type for 
equally spaced holes on 
bolt circles. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-92 


The vise jaws ar: made of 
ground Swedish steel. The dics 
tween jaws is 214 and 5 in. nie 

A bulletin giving detail 
tained by writing to De 
181 Steuart Street. 
Calif. 


S Car 
lid 


San Franois 


The Elox Electron Drill, t 
Tapmaster, for the removal o! 
taps, drills, reamers and 
guaranteed record speeds, has ree 
been announced by the Elox 
ration of Michigan. 


The M-7 


hollow coppel 


Tapmaste! 
electrode 
available in various diameters 
is chucked into the “Disinteg 
Head” and held firmly by a « 
removing a broken tap or drill, a 
trode about half the diamete! 
broken tool is used, and the 
lowered so the electrode 

about 14 in. above the tap 

is fed downward, in the 

as a drill press, a series 

cut down between the cor¢ 

of the tap without damage ! 
threads. 

A coolant pumped t! 
low electrode washes av 
metal. In a through ho 
be knocked out as soon 
has cut its way through 
the core is picked out wi! 
pick or tweezers. 

Rated at two kva, the Tapmas# 
manufactured by the Corp! 
of Michigan, 740 N. 
Clawson, Michigan. 


The Too! Engine 


Int 
> 
4 | < 
| 
a3 q | 
SINCE | 
] UNITED States Dritt Heap Co. 
4 CINCINNATI 4, OHIO 
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A central push-button station and 
selector switch is located on the side of 


Inch Gear Shaver 


erectors give the viewer an erect image, 
exactly as the 


dis eye sees it. 
in thy elopn the field of gear the machine, while a duplicate set of The Ramsden eye-piece provides fine 
—_ sa Re ng Gear Shaving controls in a pendant box is suspended precision focusing, and a three-element 
Wi, nternal and — from a swinging over-arm for the con- color-corrected objective is 1 in. in 
Foal il goers with face venience of the operator in loading and diameter. The microscope body is brass 
Tek h nd pitch diameters in setting up. with black crackle finish. Working dis- 
' st machine of its T-10-931 tance from objective to object is almost 
Byer bu is applicable to 3 in., which permits any work, dissec- 
move sed in s, power shovels, tion, tooling, etc., to be carried on 
hoists, la peed reducers, sta- 35-Power Microscope “under power” while looking through 
i ; and marine drive A universal mount permits the Ed- the microscope. 
mund Microscope to swing freely in any The instrument is 614 in. long with 
direction, and facilitates examinations a base 7 in. X 9 in. 
from any angle with far more working Available from Edmund _ Scientific 
) space for the viewer. Joint tension of Corp., Dept. 88, Barrington, N. J. 


aving Is accomplished by the ap- 
rotary crossed axes principle 


. the work gear driving the cutter 
istomary in shaving gears larger 
includes an in- 
work table 


moving horizon- 
head to and 


eral design 
driven rotary 
which, 


the cutter 


work. The cutter head 
i ites in its vertical slide across 
face of the work. 


k gear, with its axis vertical, 


fixture mounted on a 
e rotary work table. There are no 
fecting machine elements above the 


with handling heavy 

loaded. Table speed 
1 wide range by means 
| imn, which carries on its for- 


itter head assembly, 


lly and 
lughout full travel on hardened 
groun ways in the machine 


Approx te bearing pressure on 


is supported 


psi. 
ng dial indicator on 
the operator the ex- 
h increment of infeed 
also the been 
d size. 


a slide 


work has 


is mounted on 
pec chanism which can be 
ue ed to assure the path 
eing in exact parallel 
ir axis. This mecha- 
when it is desired to 
ork gear teeth. A dial 
he set-up man the ex- 
er in thousandths per 
vidth. 


the mount is fully adjustable. Prism T-10-932 


TOOL 


FOR CARBIDE, STELLITE OR 
HIGH SPEED STEEL TOOLS 


PATENT PENDING 
Type 10 TD 


(Right) Mounting a new wheel in 5 
minutes! 


(Right) Operating view of 10 TD shows. 
ample room to comfortably serve two 
operators. (Twin lights are optional.) 

Complete operator comfort when grind- 
ing wet. Absolutely no spray or splash. 


UNIVERSAL PRECISION 
PROTRACTOR — TOOL 
GUIDE with DRESSER 
grind any size tool 
for any desired angle. 


THE STANDARD 
ELECTRICAL TOOL CO. 


2499 RIVER ROAD 
CINCINNATI 4, OHIO 


WRITE FOR BULLETIN TW 


1LSO: 
GRINDERS—ALL KINDS! UP TO 100 H.P. BUFFERS—POLISHERS UP TO 60 H.P. ABRASIVE 
BELT MACHINERY, SPECIAL MACHINERY. TWIN WHEEL TOOL GRINDERS. 


Visit Our Booth G-210, National Metal Exhibition, Detroit, Michigan—October 15-19, 1951 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-93 
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New J & L Die Head Line 


Jones & Lamson guarantees Class III 
threads with this newly designed line— 
covering the complete B & S range from 
#0 to 144 maximum. The new J & L 
die sizes are also arranged so that a 
single given size die will cover the 
capacity of a given B & S machine size. 

Features include: both radial and 
tangent chasers mounted on face of die 
for free coolant flow and good chip 
clearance; Dualife insert chasers for 
#00 machine dies, allowing turning 


over and using on the other side; two- 
thirds of this line, using tangent chasers, 
provides permanent throat feature; all 
have cushion springs for easy start; 
precision-lapped and fit chaser holding 
blocks; lever handle for use on small 
turret lathes; excellent  strength-to- 
weight ratios; rapid chaser changeover 

-with less down time; standard chasers 
thread close to shoulder. 


Write to Jones & Lamson Machine 
Co., Catalog Dept., Springfield, Vt., for 
further information. T-10-941 


unger part machined on 
reenlee Six from C-1117 
in 59 seconds, to toler- 
002". Former machin- 
as 3 to 4 minutes per 
ngle-spindle equipment. 


MCREASE PROFITS FOR MITCHEL AND SCOTT 


The quick change-over features of Greenlee Automatics ... stand- 


ardized, interchangeable tool holders, simplified cross-slide 


camming, rapid stroke-setting arrangement, built-in threading 


drive, and other important characteristics make them equally 


adaptable for short or long-run applications. 


GREENLEE The Mitchel and Scott Machine Company, Inc., of Indianapolis, 


4 


Indiana, operate seven Greenlees... 


using them in producing 


a wide variety of job-shop work. Some of the jobs, such as the 


one illustrated, run as few as 2000 pieces... so Set-up time must 


be reduced substantially to make them show a satisfactory profit. 


* If your production schedules are cramped by long, costly set-ups, we'll be gla 


to make recommendations 


GREENLEE BROS. & CO. 1999 MASON AVE.ROCKFORD, ILLINOIS 


MULTIPLE-SPINDLE DRILLING, BORING, TAPPING MACHINES © AUTOMATIC SCREW MACHINES © AUTOMATIC TRANSFER PROCESSING MACHINES 


CHARLES W. STONE COMPANY 
1019 Avenue 


HEPWORTH MACHINE TOOL COMPANY 
2311-17 North Sixteenth Street 
Philadelphia 32, Pennsylvania 


Greenlee Bros. & Co., Detroit Office —504 Curtis Bldg. 2842 West Grand Bivd., Detroit 2, Mich. 


CINROCK MACHINERY, INC. 
744 Broad Street 
Newark 2, New Jersey 


DAWSON MACHINERY COMPANY 
5700-4 First Avenue, South 
Seattle 8, Washington 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-94 


Abrasive Whieel Dred 


A boron carbid 
Wheel Dresser consisti; 
4 in. sq by 1% in. long 
aluminum handle 5 lon 


by Robert Marks Co. 47 Codi ; 


Prov idence, R. 


The insert is “norbide”, Nort 
pany’s molded boron carbide. ay 
that is claimed to be superior 
ness to tungsten carbide. 
oxide or silicon carbide. Thy 
is designed specifically fo, 
hand dressing of grinding wheels 
in diameter or less and of \{, 
hardness or softer. It is sugges 
being especially useful ir 
work and in forming wheels { 


and cutter grinding. 


Budget Laboraton 


Contractors engaged in work ! 
Armed Forces which requires ins 
procedures to meet certain go 
specifications will be interest: 
“limited budget laboratory” 


just been announced. The 
contains measuring tools 


ments capable of pertormil 


nary Operations to measu 
thickness, length, diam: 
tools, templates and dies 
form of screw threads, \ 
of finish, circular divisio 
The tools ar 
which may be purcha 
are: (1) Wilder Micro 


three-dimet 


tions, etc. 


binocular 
scope; (3) toolmaker 
l-in. l-in. coordinaté 
and thread checking w 
plates; (4) Opti-Comp 
uring and inspecting p 
(5) illuminated magnifi 
erman height gages: 
gage blocks; (8) assorte 
snap gages, etc 

Further information 
may be secured from 
Inc., 200 Lafayette St 


T-10-943 
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"i Pi 
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Grind!’ Machines 

’ les hanges in their 10 in. 
L | Hydraulic Grinding 
been announced by 
rs, Inc. in an effort to 
pel ince and increase op- 


ed 


nce. 
ictock of these machines is now 
e hp a-c motor, elimi- 
h sity of a d-c line to the 
bine: a magnetic brake is built-in; 
- js transmitted entirely through 
an entric arrangement for 
primal ountershaft provides a 
 adiust belt tension and change 
belt on the four step pulley. The 
: 2 in. lower than before; now 
914 in. from the floor line to the 
Grinding wheel collets are de- 
n. hole wheels, for con- 
Bed usefulness on smaller machines 
the OD wears beyond the size for 


lor 


Filmatic bearings, which have 
fen retained for the grinding wheel 
ndle, are self-adjusting. Catalog No. 
} gives complete engineering speci- 
ind an outline of principal 

for Cincinnati Grinders, Inc., 
nati 9, Ohio. 


T-10-951 


Rack-Mounted Amplifier 


re 


\vailable for delivery is a new Direct 

Loupled Amplifier, designed for use in 

119 in. rack and having a 7 in. 

anel. Designated as Model 

2 by the maker, Brush Develop- 

| Company, the instrument was de- 

Bizned for use with Brush Magnetic 

r g Oscillographs in studies 

or dynamic conditions as 

acements, pressures, light 

mperatures and a-c or d-c 
lages irrents. 

lage gain of the instrument, ap- 

ximat 1000 times, is sufficient to 

n limeter of deflection on the 

g chart per millivolt input. 

lrift amounts to not more 

art millimeter per hour. 

nplifier is used with the 

e frequency response is 

near to 100 cycles per 


i description of this ampli- 
obtained from The Brush 
Co., Instrument Division 

rkins Ave., Cleveland 14, 
T-10-952 


nee 1951 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


; INDICATE A-10-95 


} 
ALL THESE ADVA E WITH’ 
= 72h TAPPING mACHINE 
Here 15 4 fast, versatile foot of aif opera 
| reach of all manufacturers: Here’s what 
| it offers — 
| @ VERSATILITY: interchangeable single spindle mA) \ 
rapping units and multiple heads permit fast 
changeover® from job © job. 
| 
e HIGH SPEED. Foot of ait pressure does the 
work with 4 minimum of effort. Both hands 1 
are free handle the part peing rapped: 
ECONOMY: Low snitial cost and high produc: ; 
g tion rates add up big savings: 4 
No skill oF delicate F 
touch needed — ** ideal for unskilled 
operators: 
ADAPTABILITY. There's 4 Jubrication setup for 
any rapping — gravity feed for minimum tap 
jubrication a pumped oil bath for continu 
for Bulletin #72A.- 7 
| 
az 
99 
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Alloy Centers 


Wear and abrasion-resistant centers, 


said to outlast high-speed and other 


alloy centers three to ten times before 


re-dressing becomes necessary, are 
available from Gorham Tool Co., 14400 


Woodrow Wilson Ave., Detroit 3, Mich. 


“M-40-U”, a wear and abrasion-re- 
sistant material developed by Gorham, 
forms a core that is induction brazed 
into the steel shank of the center, after 
which the entire center is finish ground. 
Thus, the wear material is always sup- 
ported by the tough shank steel 
throughout the life of the center. Ac- 
cording to the manufacturer, these cep- 
ters require only a cleanup grind when 
wear finally occurs, and hundreds of 


Looking for Good Quality 
CLAMPS and DETAILS? 


Available at Your Nearest Distributor 


Ramsdell Industrial Supply Co. 


66 Southbridge St. 


WORCESTER 3, MASS. 


Robert E. Morris Co. 


238 Main St. 


CAMBRIDGE 42, MASS. 


967 Farmington Ave. WEST HARTFORD 7, CONN. 
Buffalo Rubber & Supply Co. 


37 Carroll St. 


BUFFALO 5, N. Y. 


Larrabee Associates, Inc. 


103-14 Roosevelt Ave. 


CORONA, N. Y. 


Catalog and Tracing Templates, on request. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


; INDICATE A-10-96 


cleanup grinds can be 
loss of wear-resistant p; 


the “M-40-U” 


core, rather 


“M-40-U” 


are available with 


Brown and 
lengths fron 
Folder No. 


dimensions 


Sander 
\ Kindt 


Sander and 


and exclusiv 
nounced by 


alloy is a 
than a clad oy 


applied 

centers and 
Morse, Jarno 
Sharpe taper shank 
1 in. through 19% 


B-76, 
and prices. 


T-10-961 


Grinder for 


e features, 


Maste 


r 


nade W 
perties, 
tual 


ly a de 


give s de >Criptiog 


and Grinder 
-Collins 


Spindls 


wood, Inet 
and plastics, incorporating several ney 


has been » 


the manufacturer. 


This is the only spindle sander 


grinder of it 
spindle rathe 
cording to t 


horizontal pos 


can be used 


ing, can be tilted from 0 deg t 


by a worm a 

securely locke 

position. 
Another ex 


the core box 


duces straigh 
mechanically, 
work and ma 
involved. 


Other Mas 


lighted peris« 


extremely acs 


constant hp n 


and 4000 rpm speeds; adapta! 


abrasive sleey 
diameter, and 
also grinding 
diameter and 
safety device 
speed with th 


Sander and 
from the Kine 


s type that hi 


is 


r than a tilting 
he 
which the operator works is always i 


he maker. 1 


oscillating or 


nd gear unit, 


re 


tabie 


ition. The Master S| 


non-ost 


“din place at an 
clusive Master 
attachment, 
t and tapered « 
eliminating te 
terially reducing 
ter features 
ope for easy 


‘urate 


setting 


1otor, with cho 


es from 14 in 
6 in. to 11 in 
wheels up | 


5 in. high 


prevents use © 


e large diame! 


Full details of the Mast 


Grinder can 
it-Collins Co.., 


wood Cleveland 11, O 
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Precision Honing Unit 


enerate accuracy and hold pre- 
in bores that are short 


S, proportion to their diameter, the 
Micromatic Hone Corp., 8100 School- 
Praft Ave., Detroit Mich., has devel- 
, ney pe honing unit. 

[he unit is simple and compact. One 


ted on the spindle housing. 

the rotation and reciproca- 

It has a mechanical 

table and positive up to two 

eth. The self-contained unit 

by two vertical bars. The 

g head is designed into the 

ng with the expansion in- 

t eye level. The expansion 

ited manually or with the 
controlled Microdial. 

ty and maintenance of 

znment the fixture is carried by a 

orted by the same bars as 

e saddle has a six in. fall- 

ie honing position to the 

This rigidity makes it 

iid squareness between the 

face of the part. 


position, 


init machines no hydraulic 
sed. The fixture saddle is 
iir cylinder and the Micro- 
red by an air-operated 
nverter. 


T-10-971 


“irele Shear and Flanger 
Machine & Tool Works 

ew York has announced a 

Cirele Shear and Flang- 
designed for high pro- 

disks and 


| investment. 


heads at a 
It is of 
ilarly to manufacturers of 
boilers, hot water heaters. 
netal furniture and many 


1951 


other sheet metal products. 
This machine will shear and flange a 
wide range of diameters and _thick- 


As a Circle Shear it cuts at high- 
speed circular disks or circular arcs of 
sheet metal of up to 8-gage mild steel 
Disks from 
8 in. in diameter to 58 in. in diameter 
are produced from square blanks. Disks 
as large as 751% in. in diameter can be 
cut from octagonal blanks. 

\s a Flanger it turns at high-speed 
smooth, high flanges up to 11% in. deep 
from circular disks. 


or 12-gage stainless steel. 


The upper roll is 
moved down by power with speed ad- 
justable to suit diameter and thickness 
of blank. 

Write to Niagara Machine & Tool 
nesses of material. No blanking, form- Works, Buffalo 11, N. Y., for Bulletin 
ing or drawing dies for the many differ- 86. 
ent size heads are required. 


T-10-972 


OF KALAMAZOO 


FAST 


of SOLID CARBIDE INSERT TOOLS 


FOR ROUNDS, SQUARES, 
TRIANGULARS and RECTANGULARS 


MODEL VC, Style M Mo- 
torized Solid Carbide In- 
sert Grinding Fixture. 
Style H, without motor 
also available. Write for 
Bulletin No. 701. 


HE Hammond Solid Carbide Insert Grinding Fixture pays 
for itself in a few weeks. Offers a fast, economical and 
accurate means of grinding chip breaker grooves in round, 
square, triangular and rectangular shapes and for rough and 


finish grinding of dull and damaged carbide inserts. Motor- 


HAMMOND MODEL CB-77 CHIP 
BREAKER AND DIAMOND FIN- 
ISHING GRINDER can be sup- 


ized Style M with lug base can be mounted on most tool 
plied with both the standard 
any Angle Vise and the Model 


and surface grinders and Hammond C-4, CB-76 and CB-77 
Chip Breaker Grinders. in 


BUILDERS OF AMERICA’S MOST COMPLETE 
LINE OF CARBIDE TOOL GRINDERS 


KALAMAZOO 54, MICHIGAN 


1600 DOUGLAS AVENUE 7 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-97 
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Drilling Machine 

three-way 20-spindle Hydrs 
Feed Drilling Machine js now | 
built by LeMaire Tool & Many, 
ing Co., 2657 S. Telegraph Rd, 5, 
born, Mich. 

The machine consists of a fabric. 
steel center base which 
nion support with #200 twin ram y, 
cal single spindle unit, with +3 
horizontal right hand and left 
units. The right hand unit has , 
spindle head and the left hand, 
has a 10-spindle head. The #3) ni 
units have hardened and ground vw 
ways with a distance of 30 in, gem 
the ways. The 10-position trunnig) 
hydraulically operated for autom 
indexing and carries work holding § 
tures which are clamped and , 
clamped with a _ hydraulic tomy 
wrench. 

Production capacity is said to 
approximately 100 pieces per hour 
100 percent efficiency. 


T-10-981 
Chuck for Glass Workin 


CARPOLOY-TIPPED END MILL: and did it Getter / 


One of the objective tests used by Nelco Engi- 
neers was the cutting of a “keyway”. (Results 
Ulustrated below) End Mills compared were 
high-speed steel and Nelco’s new Carboloy. 
tipped 3 FLUTE. Material was S.A.E. 1095 steel 
shatting. End Mills were '/;” diameter: a 3 H.P. 
milling machine was used in both cases; 2400 
R.P.M. and 14” per minute feed was used for 
the Garboloy: 609 R.P.M. and 3” per minute 
feed for the high-speed steel. 


OPERATIONAL RESULTS: 
To complete the job using high-speed A specially designed Chuck for 
woul ond om, on Glass Working Lathes in connect 
; with the manufacture of televis 
tubes has recently been developed 
the Westcott Chuck Co., Oneida, \. 
It can also be used for other work tha 
NOW COMPARE NELCO RESULT! is handled on a glass working lathe 


The chucks are built to fit a certa 


Plunges into solid 
metal and mills Will 
bore hole and mill in 
one operation. 


Eliminates Chatter 
—providing smoother 
cutting—a better job 
in astonishingly re- 
duced time. 


* Mills so smoothly 
that a finished cut is 
either not required at 
all. or to a much 
lesser degree. 


¢ Stays sharp much 
longer—doesn't re- 
quire resharpening 
as often. 


> 
> 


and View Belling specification; for example, 

More CHIP room de- Carboloy-tipped 3 Flute End Mill! I é ; ample, 

creases the chance chucks for round bulbs, 4jaw chuck 

for rectangular bulbs. Also they # 
designed for the several seal operatiot 

This tool is manufactured 

for use on all types of alloy common to tubes. 

steel, cast iron, brass and 


bronze. Sizes ranging trom 


Among important features is Its ti 
% to 2° diameter 


body construction which results 1 
comparatively light weight chuck 


att its if ster and viding 
hundreds of valuable production hours by giving relation diamete 
i capacity. This means minimum welg 
the Nelco Field Engineer a few minutes of your : A 
on the lathe spindle. 


A large center hole is pos 
often is a principal featur 
handled on glass working 


NOTE: ABOVE TEST PHOTOS UNRETOUCHED 


| 


time! Let him show you how Nelco Carbide-tipped Milling Cutters, 


End Mills and Twist Drills are lowering production costs for others. 


The design of the outrigg: 
is such that a 16 in. ch 
Write fer ample, can be made to hi 
address of your diameter round bulb in the 
Nelco Field Engineer 

or a 20 in. rectangular bu 
jaw type. A 22 in. diamete 
been designed with outrigg« 
to hold a 20 x 27 in. TV bu 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10.98 T-10-982 


The Tool ! ngineet 


In 
a 
74 NELCO Carboloy-Tipped 3 FLUTE END MILL | 
4 
— 
‘4 
iy : | 
SAVE 
for wor 
~ for 
type 
» nuck 
a 


Injection Molder 
4 ling machine of 8 
, combine the high 


chine with the rigid 
is announced by 
Cleveland, Ohio. 
Mi the L-2 iis machine retains 
pressure, large die 


n and central die 
previous “8”. It can 
standard 18 x 2314 


( ~ 


Plasticising capacity has been con- 
sed, and hydraulic lines 
lified and relocated out- 
lor easier maintenance. 

whine is designed to mold 8 oz. 


tyrene material or 10 oz. of 
with effective plunger displace- 
nt of 32 cu. in. With its four pyro- 


ters set at 600 deg F the machine is 
Bd to deliy hourly 80 Ibs. of poly- 
I heated to 400 deg F. Injection 

ns unchanged at 200 psi. 


T-10-991 


arbide Gage Blocks 


tt & tney is prepared to fur- 
Bs So irbide Precision Gage 
J S tion to its line of Steel 
Precision Gave Blocks—both USA and 
Bloke, S arbide Blocks are fur- 
, zes, 0.050 in. up to and 
prcluding in. They are sold (1) 
, ndividually to replace 
pom ster cks, and (3) as wear 


Detober. 5] 


blocks in sizes of 0.050 in. and 0.100 in. 

P & W Carbide USA Rectangular 
Blocks are manufactured to the same 
degree of accuracy as Steel USA Rec- 
tangular Blocks. Carbide Hoke Blocks. 
shown here. which are square design 
like their steel forerunners, permit the 
use of internal tie rods by which rapid. 
compact assembling of the various at- 
tachments is made possible without the 
use of outside clamps. 


One-inch blocks and smaller are ae- 
0.000004 and 
0.000002 of an inch, and sizes over 


curate to a tolerance of 


Plan To Visit Us At 
BOOTH A-356 


Maltonal 
Metal 


Detroit, Michigan 
October 15th-19th 


| in. are accurate to the same tolerance 
per in. of length. 

P & W Carbide Precision Gage 
Blocks are made from a premium grade 
of carbide. The measuring surfaces of 
each block are precision-lapped at 68 
deg F. These Carbide Gage Blocks 
have excellent wringing qualities and 
are rust and corrosion resistant. 

For informative Cireular No. 532 
write Pratt & Whitney, Div. Niles- 
Bement-Pond Co... West Hartford 1, 
Conn. 


T-10-992 


DETROIT SALES AGENTS 
SEVAERG METALS 
915 Fisher Building, Detroit, Michigan 
Tel: TRinity 5-1730 
Warehouse Stock 


A. MILNE & CO. 
Chicage & Cleveland 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-99 
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4 
mat Minimize machinin given finished 
uce waste with weighs 13 to 20% 
and saw cut fac * 
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Cleaning Bath 

\ pre-heat Chemical Bath, now on 
the market, is said to completely re- 
move furnace scale which forms on 
steel during forging after heat treat- 
ing. The product, now being marketed 
by the Pennsylvania Salt Mfg. Co., was 
developed from a practice originated at 
the Toledo. Ohio, and Pottstown, Pa., 
plants of the Spicer Mfg. Div. of the 
Dana Corp. 

Savings of 90 percent over previous 
methods used in industrial production 
are claimed for the bath, which is made 
up of a product known as Pennsalt 


These Tools! 


Enlarged view shows STA-SHARP 
Diamond Tool (Patent pending). 
Phantom view above shows over- 
lapping layers of selected small 
SOLID diamonds which are firmly 
locked in place in a special ma- 
trix by exclusive bonding process. 


SR-4, dissolved in weak muriatic acid 
and water. The salt requires no heat- 
ing and is made up in ordinary rubber 
lined tanks. Parts covered with forging 
scale are immersed in the bath for five 
minutes and then may be placed di- 
rectly into heat treating furnaces or 
may be stored for later heat treating. 

According to the producer, both labo- 
ratory tests and plant operations have 
shown that the SR-4 bath provides for 
scale removal from carbon steel forg- 
ings, even from deep indentations and 
blind holes difficult to reach in sand- or 


shot-blasting. The bath provides for 


70 DIAMONDS 
PER SQUARE INCH! 


STA-SHARP tools are NOT 
cluster diamond tools. 
hey are made with many 
overlapping tayers of fine 
quality, natural smal! dia- 
monds. The cutting face of 
each STA-SHARP presents 
not less than 70 solid dia- 
monds per square inch. 


New STA-SHARP Diamond Tools 


Save up to 50% on your Diamond Costs 


STA-SHARP tools are abuse-proof! 
Even the most inexperienced oper- 
ator can’t wreck these diamond 
tools by carelessness or incorrect 
use. The diamonds in these tools do 
not get dull. These must not be 
turned, require no supervision. 
They always do a good trueing and 
dressing job until completely used. 

With the exclusive STA-SSHARP 
design, as the top layer of diamonds 
wears down, the next overlapping 
layer comes into cutting position. 
While passing across the face of the 
wheel, as the forward diamonds 
wear down, the following diamonds 
maintain gage and give a true con- 
centric and parallel wheel. This 


Golconda Corporation 


(Division of Super-Cut, Inc.) 
3222 North Knox Avenue 
Chicago 41, Illinois 


eliminates fading. STA-SHARP 
tools are not reset because they 
stay sharp to the very end. 


Leading companies who have changed 
to STA-SHARP for their Centerless 
Grinders report savings up to 50% on 
their diamond costs. 
Send for Circular TheStory | 
Mail coupon for special circular | of 

ivin full oils oan rice n | 

Catalog of complete line of a DIAMOND 


Diamond Tools for every purpose. TOOLS 


GOLCONDA CORPORATION 
(A Division of Super-Cut, Inc.) 


3222 North Knox Ave. 
Chicago 41, Illinois 


| Gentlemen: Please send me special circular of 
| STA-SHARP diamond tools and complete catalog 
of Golconda Diamond tools. 


Name 


Address_ 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-100 
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efhicient scale remoy afte; 


ment in most cases where oil , 
are used, and in such casex 
removal is not comp 
blasting operations « 


\ product 


inl be redy . 
bulleti) 


desc ribig 
product’s properties 


and use is ars 
from Pennsalt Chemicals. Marke 
search Div., 1000 Widener Bldg 
delphia 7. 
T-10-1001 


Tapping Machine 

The Ettco Tool Co., Inc 
N. Y., announces the development 
High-Speed-Sensitive Tapping 
that can be operated by using | 


Brook 


The machine, w! 
quires no particular skill to operat 
built for the use of either single s 
tapping units or multiple heads 
provision for quick changeover | 
one production job to anothe! 


air pressure 


Tapping action is controlled t 
an adjustable pull spring insid 
centerless ground column. Whe 
the treadle is pressed down, this s 
feeds the tap into the work 
automatic protection against taj 
age or faulty threads. 

Two oil tanks are bu 
chine; one cast in head 
feed for light lubrication 
base for use with oil 
steady flow of oil is requi 

Built-in stripper plate pet 
of simple work holders 
strip part from tap. It al 
cation tube and brush. | 
contains full details. 


T-10-1002 


USE READER SERVICE CA 
115 TO REQUEST ADDIT! 
OF TODAY INFORK 
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Milling Cutter Bliss Co., Canton, Ohio. Reports on a plates encourages rapid heat transter, 


e number of test installations indicate while cycle-welded bond holds firm at 
trouble-free operation. temperatures well above maximum op- 
Designed for fast action, positive erating temperature of clutch. 

: clutch and brake engagement is Plates are arranged to compensate 
2 PA 7 achieved through an arrangement of for wear automatically. Difference in 
tz : ff driving discs in which movement be- plate travel with new friction plates 
X a “ tween full engagement and braking is and travel with worn out plates is less 
f only a fraction of an inch. than a half-inch. Engagement in- 
i _. Adequate self-induced ventilation as- stantaneous in either case. Clutch and 
a 3 sures rapid heat dissipation. The fric- brake friction discs “float” in their 
e é tion plates themselves are arranged to mountings and align themselves auto- 
| z “> assist centrifugal blower action directed matically, preventing wear on the fric- 
. pe on the surfaces where the heat is gen- tion surfaces caused by lateral motion. 

erated. Cycle-welding of linings to T-10-1012 


carbide indexable blade face 
is been added to the 


: Milling ¢ utter Co’s. line of Fu- WESSON METAL IS PRODUCING 


cutters, designed for 


Mis cutter retains the Futurmil prin- 


le of multiple production runs with- OF 
® cutter grinding, the solid carbide | 
.. when dull, merely being indexed 


edie since the clear MEET THE EVER INCREASING 
IMPROVED CARBIDE! 


ra in being ground onto the 


; square and is furnished 
il sizes ranging from 
depending on the depth 


can be indexed or substi- 

fed without removing the cutter from 
y machine spindle, a feature of 

ere cutter grinding facili- 

juate or machining diffl- 

type of cutter to dull 


WESSONMETAL 
* Solid Carbide Blades 

* Standard and Special Carbide Tips 
* Solid Carbide Shapes 

6 STANDARD GRADES... 2 SPECIAL GRADES 

\ir Friction Cluteh TO MEET HIGH SPEED AND HIGH FEED RATES 


irs in development, an OF MODERN MACHINE TOOLS 
known as Type K. 


ened 1 hour operation at high- 


be indexed eight times 
g ng, which is then done 
Bi gang set-up on a surface grinder. 


T-10-1011 


Uniform dependability is maintained in Wessonmetal because it is 
quality controlled by Wesson's exclusive method of small lot produc- 
| 1 unveiled by E. W. tion. Each lot is carefully processed—rigidly inspected to maintain uni- 
formity—highest possible quality. Whatever your needs in Solid Carbide 
—you can depend on Wessonmetal for Quality, Economy and Efficiency. 


Write for Bulletin 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-101 
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7 ESSON METAL CORPORATI 
“Affiliated with WESSON COMPANY 
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New - Fast - Proven Nibbling Machin. 


Both methods feature: LOW DIE COSTS Announced by Arduini Mig 
435 Shrewsbury St.. 


° OFC@Ster 4 \ 

All units and parts are interchange- 
: . is a nibbling machine— 4 

able and used repeatedly in differ- ne 

ceste esigne 

ent arrangements. INCREASE PRESS 

PRODUCTION —Down time is min- or circular cutting. The tool is q 

utes as compared to hours for change- in two sizes; one to handle yp; 


methods for over. For precision work in all types in., the other up to 
and sizes of presses. START PRODUC- carbon steel. 
PERFORATING TION at once. Pierce up to 4” thick 
mild steel. Saving money in the 
and NOTCHING plants, 
SHEET METALS 


1¢@ In. thick 


« 


= Incorporating the basic desig 


tures of the German-made 
Whistler MAGNETIC Dies a: work in large inclinable press. Magnetized bler. the “Worcester” has 


units hold the retainers. No bolting required. A fast, economical method in 
making up a punch and die set for short or long runs. All parts re-usable. 


drive with variable stroke adjust 
accommodate different thicknes 
metal. Cutting speed is 1200 st 
minute T-10-103 


TLE 
ay 


Masonry Drill Bit 


Cyelo-Core carbide tipped M 
Drill Bit with removable Cy 
recently announced by New ! 
Carbide Tool Co., Cambridge 


Is designed for precisio 


concrete, glazed tile 

; H masonry materials using 
Whistler ADJUSTABLE Dies on steel perforating and notching job, 
using Tee slotted die set. With Whistler Adjustable Punch and Die units produc- te dismetes aad up A 
tion starts within hours instead of weeks. Last minute job changes made quickly. om 


claim, removable Cyclo-Cente! 


| awav with the necessitv ‘ sing a 

| template to start holes, since Wl 

serted. it accurate nd 

plete details with 

prices and appli- , As soon as hole is : ted: 

Center is removed. The accessor 

tions. Send for 1 1k; the | 

these catalogs. does away with walking the | 

No marring of the surface being drill 
WHISTLER | Dust is expelled by ¢ Core a 
cITYy ZONE — drills because of the ma ed-in § 
threads running the ful gth 


body which make auton 
S. B. WHISTLER & SONS, Inc. for removing dust from t ole as ' 
Adjustable, Magnetic, Custom and Cam Dies for all Industry cut. Each ! has a por! opemine 
‘leaning out the core. 
758 Military Road, Buffalo 23, N. Y. cleaning out the core 


-10-1022 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-102 T-1 — 
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ta 
rding 
a 
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a 


ine 


vot Wel 


resistance Spot Welding and 
ering machine (Model 1000WV, o1 
WV——a-c only) is available from 

Products. Inc., of Newark, N. J. 
gned to speed production in the 
ture of instruments, the ma- 
ato solder and weld in less 


In addition, it silver 

soft solders and spot welds 
lissimilar metals. as well 
steel parts up to 3/32 
thickness. 


ilso will soldet brass up 


According to 


kness as well as sterling 
er precious metals. 
mine control pressure to 
soldered from excessive 
ld cause marking. 
ire 10 in. long x I1 in. 


high plus control box 


cut-off timer regulates 
Heat control with 


ents determines correct 


) 
T-10-1031 


Combination Tool 
\ LMG-3 is a combination 
oduction machine which 


lor turning, milling ot 


nigh simple changes in 


Yetober, ( 95] 


r and Solderer 


tooling. It features a common base. 
power unit, spindle, and vertical and 
horizontal slides to which special tool- 
ing and fixtures are added for the 
desired type of lathe. milling or grind- 
ing operation. 

Spindle speeds with standard pulleys 
are 825 and 3450 rpm. Additional range 
of speeds from 100 to 7000 rpm_ is 
optional. 

One-inch spindle with No. 7 B&S 
Taper Hole is mounted in heavy ball 
bearings. Through hole is 13/32 in. in 
diameter. Spindle is adjustable vei 
tically with maximum 7-in. distance 
from centerline to work table surface 

Standard type 43-hp 1725-rpm motor 


drives spindle through conventional \V- 
Belt and pulleys. and operates on 60- 
evele, 115, 230-volt power. 

Overall bench space required is 1] 
in. * 18 in.. and table working surface 
of 6 in. * 9'5 in. is provided. Net ship- 
ping weight with standard attachments 
is 145 Ib. 

For further information write Viking 
Industries, Dept. M, 220 Montage St.. 
Rockford, Hl. T-10-1032 


USE READER SERVICE CARD ON PAGE 
115 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Shanks cast-on, 
inserted or welded 


Detroit’ bushings 
are full-bearing 


Parallel surfaces 
held to exception 
ally close limits 


Leader pin holes 
and bushing holes 
are micro-metric 


jig bored 


Detroit’ precision 
leader pins are 
superfinished 


Factory-built to the most exacting standards, ‘'Detroit'’ die 
sets are also factory-assembled and factory-inspected. You 


don't have to re-work 


Detroit 


die sets in your shop to get 


the accuracy and performance you have a right to expect. 


DETROIT 
For prompt BIRMINGHAM, ALA 
BUFFALO . 
factory CHICAGO. 
DAYTON. . . 
delivery, GLEN RIDGE, N. J 
INDIANAPOLIS 
call LOS ANGELES 
MILWAUKEE 
“Detroit” MINNEAPOLIS . 
MONTREAL, CAN 


TR 2-5150 NASHVILLE . 7-0437 

- 3-134) PHILADELPHIA. Vi 4-4084 

e PA 9206 PITTSBURGH . Perrysville 4-5111 
PU 5-7694 ROCK ISLAND, ILL. . 8-2814 
. HE 3042 ST. LOUIS . FR 6811 
- Gl 2-5658 ST. PAUL CE 1600 
HU 5604 SEATTLE MU 2450 
AD 7251 TOLEDO . MA 4510 

- Gl 3-7170 TORONTO, CAN. . 3813 
PR 1822 WICHITA . . - 5-8682 

WI 1186 WINDSOR, CAN. . 2-1575 


DETROIT DIE SET CORPORATION 


2895 W. GRAND BLVD. «+ DETROIT 2, MICH. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-103 
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TRADE LITERATURE 


Free Booklets and Catalogs 
Currently Offered By Manufaetyy 


Surface Inspection 

“Surface Evaluation by Faxfilm” dis- 
cusses applications and equipment for 
process employing plastic replica to 
show surface conditions on wide variety 
of materials; describes uses for inspec- 
tion, test and process engineering and 
for operations in other fields. The 
Brush Development Co., Instrument 
Div. 51, 3405 Perkins Ave., Cleveland 
14. L-10-1 


Die Setting 

Twenty-page manual discusses com- 
pany’s “Cerromatrix Method” of punch 
and die setting, with practical informa- 
tion on its application to making various 
types of dies; clarified by detailed 
illustrations. The Cerro de Pasco 
Corp., 40 Wall St.. New York 5. 

L-10-2 


Rivets 

Widely illustrated by drawings show- 
ing details of application, specifications 
and engineering details, recently re- 
issued catalog describes line of rivet 
tools. Hi-Shear Rivet Tool Co., 8924 
Bellanca Ave., Los Angeles 45. 

L-10-3 


Metal Cleaning 

Illustrated, 44-page booklet, “Some 
Good Things to Know About Metal 
Cleaning”, offers concise discussion of 
metal cleaning in its many phases; dis- 
cusses wide variety of soils resulting 
from various metal-fabricating proces- 
ses and describes specific materials. 
equipment and procedures for their re- 
moval. Oakite Products, Inc., 158 
Thames St., New York 6. L-10-4 


Gages 

Complete catalog of thread, plug and 
ring gages presents detailed discussion 
of company’s line; profusely illustrated, 
with tables of sizes and prices. Some 
pertinent data tables and technical in- 
formation also included. Republic 
Gage Co., 2228 Fenkell Ave., Detroit 
21. L-10-5 


Presses 

Four-page technical bulletin VBS-51 
describes improved line of “utility” 4- 
to 10-ton presses; tables give working 
capacities, and plan drawing shows in- 
stallation dimensions ; illustrated. 
Colonial Broach Co., Box 37, Harper 
Station, Detroit 13. L-10-6 


Fifteen tools, gages, or parts of 
any kind, can be etched electrically 
at one time—with identifying num- 
bers, names, trade marks, or de- 
signs—-on hard or soft metals 


with the 


(JAVELIN 
ETCHER 


Uniform, permanent marking—produced 


flat or curved surfaces 


by minute, accurately-controlled, electric 
arcs. Maximum flexibility for shape and 
size of work-piece—for design and depth 


of “copy”. No prior or after treatment, 


ETCHING 


15 PIECES AT ONE TIME 
ON HARD OR SOFT METALS 


no burrs, no marring, no weakening of 
the product. 

Javelin etching, widely used in many 
industries, does not require skilled labor. 
Production is faster, cost is lower, than 
conventional marking or acid etching. 


Write for complete specifications to Dept. 1051 


See Exhibit 223, Building B, Detroit, October 15-19 


ENGIS EQUIPMENT CO. 43: st, cricaso 5, 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-104 


Screw Products 

Booklet. Unbrako “Standards” 
tains detailed information on comps 
line of screws and screw products « 
sing advantages to the custome 
using “standards” instead of “specis) 
Standard Pressed Steel Co, leah 


town, Pa. 


Tapping 

Tapping data book contains 
information for tap and die ysers 
tolerances and other engineering 
formation pertinent to the prody 
of threaded parts are included. Stang 
ard Tool Co., Department () 
land. 


Industrial Engraving 

Leaflet describes portable engra 
machine equipped with a multi-n 
tracing arm for engraving 15 diffe 
sizes from template: stre 
economy and _ simplicity; 
New Hermes, Ine., 13 Univer 
Place. New York 3. L-10-§ 


illustrat 


Swaging. Riveting 
Production data reports, 30 and 

emphasize time- and cost-cutting feature 
of its multipress; describing operat 
equipment and production method 
swaging and multiple punch rivet 
The Dennison’ Engineering 
Columbus 16. Ohio. L-10-] 


Diamond Abrasive 

Folder introduces diamond 
prepared especially for lapping 
polishing carbide drawing and | 
dies: covers details concerning 
performance and _ application 
tages; contains complete 
price data. Abrasives 
National Watch Co., Elgin. |! 

L-10-11 


Automatic Machine 
Bulletin pictures and describes 

pany's Dialmatiec single sj 

desig 


matic. emphasizing 


struction features; complet: 
tion and speed charts 
Cleveland Automatic Machine ( 


Cincinnati 12, Ohio. 


Drill Bushings 
Reference folder presents 
tables allowing rapid cros 
for the some 3023 symb 
leading manufacturers 01 
ings. by comparing the m 
to ASA Standard sizes a! 
tions; pertinent technical ata: 
information included. Ace Drill Bust 
ing Co., 540] Fountain 
Angeles 29. 


L-10-1 
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;OMPACT 


A IR 

HYDRAULIC 
WATER 

CYLINDERS 


Add up these advan- 
tages. They are the 
reasons why more 
and more equipment 
manufacturers are 
specifying Ortman- 
Miller cylinders for 
all types of applica- 
tions. 

Simplicity of design 
eliminates tie rods 
and bulky end caps 
saves one- 
third in installation 
space. All parts 
mounting brackets interchange- 
Ble bore for bore. Cost less to buy, 
mstall and service. Full range of 
mizes (12° to 8” bores) available 
for early shipment. Machined steel 


Ino castings) and bearing bronze 
mroughout. 


Write today for details! Speed pro- 
Buction, cut costs and save space 
with Ortman-Miller cylinders. 


FREE TEMPLATES 


Foy the first time in a 
du of - 
complete set of | 
tem eS } 
plates showing all 
pylinders an unting =| 
cale 
| 
Nour set on request 


ORTMAN-MILLER 


MA HINE CO., INC. 
C16 150th Street. Hammond, Indiana 
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Cutter, Grinder 

Catalog M-1734 illustrates and de- 
scribes Cincinnati’s No. 2 cutter and 
tool grinder plus standard and extra 
attachments; shows reader pictorially 
what the machine will do, stressing 
advantages and special features; if- 
cludes dimensional drawings and speci- 
fications. The Cincinnati Milling 
Machine Co., Cincinnati 9. 

L-10-14 


Drills, Twist 

Complete line of twist drills featured 
in 12-page catalog 51-816 covering 
taper shank, straight shank, three and 
four fluted drills and drill sets, plus in- 
formation on company’s chatter-free 
countersinks, and similar items; also 
contains charts on decimal equivalents 
of drill sizes, drill feeds and speeds and 
tips on drill pointings and web thin- 
ning; prices included. The DoAll Co., 
254 N. Laurel Ave., Des Plaines, III. 

L-10-15 


Metal Finishing 

Informative literature packet, “Blue- 
prints for Faster, Better Production”, 
describes in detail company’s coated 
abrasive and solid abrasive oilstone 
specialties; individual finishing prob- 
lems and their solutions are presented 
in case study discussions: folding cover 
may be expanded into permanent wall 
chart for handy reference. Behr-Man- 
ning, Div. of Norton Co., Troy, N. Y. 

L-10-16 


Gage Blocks 

Circular No. 532 pictures both Hoke 
and U.S.A. carbide precision gage 
blocks stressing important features; 
tables give tolerances. Pratt & Whit- 
ney, Div. Niles-Bement-Pond Co., 
West Hartford 1, Conn. L-10-17 


Shear Selection 
Chart simplifies accurate selection of 
correct rotary shear knife for specific 
shearing application. Designed for wall 
hanging near machine. Simonds Saw 
and Steel Co., Fitchburg. Mass. 
L-10-18 


Pumps 

Four-page Bulletin 46601 illustrates 
and describes three constant delivery 
axial piston pumps for pressures up to 
3000 and 5000 psi; complete engineer- 
ing drawings and specification tables 
explain details. The Oilgear Co., 1585A 
W. Pierce St.. Milwaukee 4. L-10-19 


Grinding Wheel Bond 

Folder gives details on applications 
and advantages of using recently intro- 
duced vitrified silicon carbide grinding 
wheel bond, “XL”: specifications of the 
most popular straight and cup wheel 
sizes for rough and finish grinding in- 
cluded. Chicago Wheel & Mfg. Co.., 
1101 W. Monroe St.. Chicago. L-10-20 


Now available .. . CARBIDE CUTTING TOOLS, 


the first authoritative text book on carbides, 


designed to inform the student, the designer 


and the man at the machine. 
"KNOW HOW"'— the best productive use of 


manpower, machines and materials is essential 
in our present emergency. It is with this in 
mind that V-R is making this book available 


CONTENTS: Machine Tools and the Carbides 
Converting to Carbides. Tool Angles, Machin 
ability. Tipping a Carbide Tool. Grinding 
Single- Point Tools. Cutting Power. Speeds 
Feeds. Carbide Tool Design. Coolants and 
Carbide Tools. Carbide Forming Tools. Car 
bide Milling Cutters. Sharpening Milling Cut- 
ters. Multiple-Edge Carbide Tools. Cutting 
Speeds, Feeds, Forces. Multiple- Edge Tool 
Design. Selection of a Carbide.Tool Materials, 
Assembly. Grinding and Use of Tools. Index. 


116 Pages. 283 Illustrations. 
Washable Cloth Binding. Price $5.50 


Companies’ purchase orders will be subject to our 
regular terms. Book orders from individuals should 
be accompanied by check or money order. Please do 
not send cash because we will not be responsible. 
All books shipped prepaid. Offer limited to U.S. and 
Canada. United States funds only. 


With each book purchased for your 
training program, a complete study guide spe- 
cially prepared for V-R by the American Tech- 
nical Society will be furnished without charge— 
compliments of Vascoloy-Ramet Corporation 


AMET 
Send all Book Orders to: 
EDUCATIONAL TRAINING DEPARTMENT 


VASCOLOY-RAMET 


CORPORATION 
WAUKEGAN, ILLINOIS 
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Productivity. not pennies —is the only way to 
judge the cost of a tool. No tool deserves a place 
in your shop unless it can prove . . . on the job 


. . . that it will enable the machine to operate at 
FIGURING peak performance, with minimum downtime. 


TOOL Kennametal cemented carbide tools are made by 


processes that are exclusive and expensive, but 


CcOosTs which are worth far more than the cost 


because they assure a tool material of consistent 


ON soundness. 


PERFORMANCE This Kennametal characteristic pays off in your 


shop. In many instances, Kennametal tools will 


eee NOT PRICE, pay for themselves in savings effected in grind- 


ing, alone. And this does not take into account 


PAYS BIG anaes” costs, and improved production 


DIVIDENDS We'll send you, on request, reports that show cost 


reductions of thousands of dollars on many differ- 
ent operations through the use of Kennametal 
tooling. But-— there is a much better way to 
demonstrate. That's in your shop, on your job. 
Ask us to do it. 


K NAM ETAL Latrobe, Pa. 


MANUFACTURERS OF SUPERIOR CEMENTED CARBIDES 
AND CUTTING TOOLS THAT INCREASE PRODUCTIVITY 


CLAMPED-ON KENDEX KENNAMATIC PLANER TOOL 
STYLE BL STYLE C STYLE FLH STYLE 12 PKD STYLE SBL STYLE 12 PH 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-106 
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Technical 
Shorts. 


[ SE OF A SIMPLE, though 


method of metal plating develop, 
in 1948 by Westinghouse Flee 

engineers, may conserve the , 
critical nickel and still perp 
corrosion-resistant trim on 

mobiles and appliances 

The periodic reverse-curre 
plating can be applied to such itm 
auto bumpers, door handles 
grilles, toasters. irons and other « 
items according to George W. Jers 
manager of the company’s elect 
ing projects. “Where no nick 
is permitted, the process 
chrome-on-copper finish bright 
standard finish and_ has. satis 
corrosion resistance. In other 
where nickel is permitt 
plating makes it possible to subs 
copper for a major part of the nic 
normally used, thus achievir 
savings of this critical materia 
Jernstedt pointed out. 

In this system, a layer of 
about 0.001 in. thick is plated ont 
steel base. If nickel is allowed 
about one-half the thickness of 1 
per laver is added. The coatir 
completed with a film of chrome | 
may be less than 1/100,000th oj 
inch thick. 

Before nickel was put on the ¢ 
list the conventional method was 
plate the steel first with 
then chrome. according to Mr Jerns 
“Although not as scarce as nick 
per is also a critical material: how 
the new plating system requires 
small quantities—much less tha 
other metal substitutes proposed 
pointed out. 

Key feature of the pre 
short-time, periodical rev 
plating current. Thus meta 
on the surface to be plat 
ing reversal. some of it 
surface smoothness and b 
This makes it possible bot 
to enhance the body quali! 
posit, according to the 
engineer. 

In the copper plating 
piece to be plated is pla 
containing copper in cy 
An electric current passing throug! 
bath causes copper to be ‘leposited 
the metal piece—which 
ative terminal of the sys’ 
solved into the bath f1 
electrode which is the pos e termi! 
The current is reversed less 
a minute, and some of t opper 
ready plated on the met: rt 1s 


The To Enginee 
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ig F. 


This cycle is re- 
finish is 


itisfactory 
ersed current results 
rior metal deposits 
vers are plated on 
produce a finish of 
.s, strength and free- 
cording to report. 

ch has been in use at 
more than a year, 
ypted by several auto- 
rers and suppliers for 


ind accessories. 


metallizing, a 
surfaces of 


\CUUM 
ting the 
paper, glass and other 
in extremely thin ad- 
film. has been known 
entury, the development 
pumps and efh- 
rocessing systems has 
ie possibility of its use 
ndustrial process. 
omises to replace many 
ting as well as making 
elopment of new prod- 
cations not readily made 
SSeS, 

working principles of 
zing include equipment 
an airtight chamber in 
sh vacuum can be created 
in evaporation 

coating material, and jigs 


source or 


objects to be coated. 
material is placed in the 
heated to a temperature at 
ites in vaccum, produc- 
articles which travel in a 
from the source until they 
iaterial to be coated. In 
ects can be coated on one 
| for coating on all sides, or 


irfaces may be coated from 


Stokes Machine 
ff metallizing equipment. 
with a vapor pressure low 
ermit reaching the operat- 
n the chamber, may be 

ting materials may be pure 
iiloys and a number of the 


F SIGMA welding of stain- 
m steels has been multi- 
in unusual principle re- 
ed by Linde Air Products 
of Union Carbide and 
lhe method involves use 
1 oxygen in argon as a 
sphere. 
irch indicated that metal 
ting of a series of dis- 
propelled at a 
made for best welding 
‘roplet formation varies 
metals and with different 


lroplets 


951 


| 


However, recent studies have shown 
that the droplet rate, particularly on 
stainless and carbon steels, can be ma- 
terially increased by the addition of 
small percentages of oxygen to highly 
purified argon. Droplet rate in the oxy- 
argon mixture is said to have been as 
much as 50 times greater than in an 
atmosphere of pure argon. This in- 
crease, with no change in current den- 
sity, permits welding at higher speeds 
without undercutting, according to re- 
port. At the same time overhead weld- 
ing of stainless steel is said to be made 


more practical. 
At the same time, welding at lowe: 


Use it for Making: 


GAGES PUNCHES 
AND DIES 
S 
CAMS 
SPECIAL 
PARTS 


Jigs, Templates, Tools 
and many other parts 


DoALL precision ground flat stock 
eliminates costly machining of stock 
to size, assures you accuracy, fine fin- 
ish and no shrinkage. Select the sizes 
you need and you are ready for lay- 
out work. Call DoALL today. 


THE DoALL COMPANY 
254 N. Laurel Ave. 
DES PLAINES, ILL. 


Hence. 
larger diameter rods may be used for a 
given welding current. If the same size 


current densities is possible. 


rod now available is used, then thinner 
materials can be welded. 

Because of improved economy and 
ability to perform welding operations 
not practicable with straight argon, use 
of the special argon is expected to ex- 
pand the application of sigma welding 
on stainless steel. Increased applica- 
tions also are anticipated on carbon 
steels since welding speeds may _ be 
doubled, gas consumption correspond- 
ingly reduced and less expensive weld- 


ing rod used, 


JUST MARK IT 
AND CUT IT 


ASK 
DoALL 


OVER 200 SIZES 

GREATEST SELECTION 
AVAILABLE ANYWHERE! 

1/64” to 1-1/4” Thickness, 3/8” to 14” Width 

CONTROLLED ANALYSIS © PERFECT FINISH 
INDIVIDUALLY PACKAGED 

SEND FOR BULLETINS AND FLAT STOCK CHART 

SHOWING SIZES AND PRICES. 


27 SALES-SERVICE STORES 


CONTOUR SAWING MACHINES + SURFACE GRINDERS + GAGES + CUTTING TOOLS & INDUSTRIAL SUPPLIES 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-10-107 
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“REJECTS CAN BE MINIMIZED 
WITH THE 
RIGHT CUTTING FLUID” 


There is always one right 
cutting fluid for every ma- 
chining job—one that will do 
the job better or faster, or both. 
Take Rudolph’s problem of re- 
jects. Here is what one com- 
pany did about it. 

THE OPERATION. Grinding 
the bearing surface and shoul- 


der on engine camshafts of 
RC6O hardness. 


MACHINES AND WHEELS. 
Camshaft Grinders with 80 
grit wheels. 


STOCK REMOVAL, Remove 
.036” on bearing surface and 
012” to .020” on side of 
shoulder. 


PREVIOUS RESULTS. Wheel 
face dressed after 8 pieces, 
wheel sides after 3 pieces. Scrap 
loss 18%. 


WITH STUART GRINDING 
OIL. Wheels dressed on face 
and sides after 18 pieces. No 
scrap loss. 


You can secure benefits like 
this. Ask to have a Stuart 
Representative call. 


Are you receiving Stuart's Shop 
Notebook regularly? 


Visit the Stuart Booth No. A-266 
at the Metal Show Detroit Oct. 15-19 


dA. Stuart pil 


2727-49 S. Troy Street, Chicago 23, Illinois 
INDICATE A-10-108 
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Well, here I am in sunny Cali- 
fornia, a hundred years too late to be a 
pioneer yet a settler withal, having 
bought a home a few days after arrival. 
Wanted to build and had plans all 
drawn, but what with late restrictions 
and priorities it looked like a long wait. 
The house sets in a court as yet un- 
named, although acquaintances have 
suggested such names as Smorgasbord 
Road and Lutefisk Lane. I'll settle on 
Valhalla. 


Now for the promised travelogue. 
Left Detroit 7 A.M. Monday, August 20 
with the driver—the Missus, that is; | 
just sat behind the steering wheel—and 
granddaughter Linda, and got as far as 
Princeton, Ill., stopping for the day at 
1 P.M. A nice, easy run; no hits, no 
errors. Next morning, got to Tri Cities 
too late to catch any of the ASTEers at 
home, but relayed a message to Elmer 
Benson. The Mississippi, rolling along 
as usual, then miles and miles of Iowa 
corn and friendly people. At 3:30 
P.M., called it a day at Atlantic, lowa, 
after snaking through sundry detours. 


Next morning, at junction of U.S. 6 
and Iowa 92, had our only untoward 
incident when a jaloppy truck, parked 
at the intersection, suddenly shot into 
the road. Given a choice between 
bashing into his rear and diving into a 
ditch, I compromised and let him side- 
swipe me with superficial damage. Guy 
didn’t even have a driver's license. At 
that, he spoiled a record; it was my 
first accident on the open highway in 
over 45 years of driving. Knock wood! 


Council Bluffs and Omaha, with the 
Missouri turbing between, then along 
U.S. 30 to Ogallala, having logged 392 
miles by 4 P.M. Ogallala was once a 
roaring cattle town of which a vestige 
of frontier days remains; at any rate, 
it has a good restaurant although, as 
for that. the further west you go the 
poorer the steaks. Your best bet is a 
New York cut—if you can get it. Just 
beyond Ogallala, you can take your 
pick between continuing on U.S. 30 
through Cheyenne and so on to Salt 
Lake City, or 138 south to rejoin U.S. 6 
and so on to Denver: 30 is the easier 
route. 


I had previously mapped our roy 
U.S. 6 through Illinois to Omaha, the 
30 through Nebraska along the Platt 
then 138 into the Rockies. Both » 


roads are excellent, and while we » 


slowed up by detours these were dy 


necessary road repairs. Instead of 
ing through Denver, I continued ws 
at Greeley and so through Estes Park 
and Rocky Mountain National Py 
And was that a winding climb} 
clouds! 


[The scenery was gorgeous, but 


repairs at about every other turn 


driving a chore. Oddly enough, 


seem to be going down hill when you 


actually climbing steeply. It’s 


when you see the same road winding 


upward on the opposite flank of a gorg 


that vou get an idea of the grade 
Loveland, Colorado, by then tired 


roadside chow, we bought the making 


of sandwiches and picnicked in a | 
park complete with grills and running 
water. At 4:30 P.M., stopped at i 


Sulphur Springs, having logged 
miles 


a good run considering the t 


rain. Had intended to stop at Granl 


but by-passed it as it was a mile ors 


off U.S. 40. 


| had picked US. 4 
through the mountains because, being 
somewhat of a naturalist, | had wante 
to stop at Dinosaur National Mor 
ment. Instead, 
Utah, 
museum there, the exhibits of fos 


purposely 


stopped at Verna 


where we went through ! 


dinosaurs and minerals being of esp 
cial interest to grandparents and gral 
daughter alike. There, too, we pienickt 
in the park adjacent to the museum 


That afternoon—Friday 
at Heber, Utah, after logging 378 miles 
ing throug 


we stoppe 


and next morning were pass 
Salt Lake City and so on 


desert and over the salt flats. Toda 


rough te 


where the emigrants once toiled bebil 
ox-drawn carts, we traverse the waste 
in fast cars and over a su] itive 10a 
in a few hours. Truly the west 
never requite its debt to the pioneet 
Like most western state Utah has 
an arbitrary speed limit easonabl 
enough in mountainous rain 
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NSERVE the 
CRITICAL, ‘RIGHT id 


FOR COOLANTS, 
LUBRICANTS, AND 
ABRASIVE LIQUIDS 


v 

Tou | 
posiTiVE DISPLACEMENT | 
} AND 
IMPELLER TYPES | 


C. STANDARDS 
OR DIRECT 
MOTOR CONNECTED 


FOR TWENTY YEARS— 
DEPENDABLE, 
ECONOMICAL, EFFICIENT 


WACHII TOOL 
DUSTRIAL USE 


JOHN R STREET 
DETROIT 3, MICHIGAN 
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rather a temptation to high speeds on 
the level stretches. The road across the 


ever, I was poking along in the 60's 
when a Cadillac passed me as though 
I were standing still. Then I passed 
him when John Law was reading the 
riot act to the driver. 


TO DESIGN, REDESIGN, 
OR DEVELOP 
YOUR PRODUCT 


Stopped at Elko, Nevada, long 


desert, for example, should be safe at 3 N G N 7 . R S 
90 for any but a novice driver. How- =. ' 


enough to get me a few silver cart- : yw 
wheels and a good steak dinner at the : 
Stockmen’s Hotel. Then on to Win- 


nemucca, where we stayed the night 
after 355 miles of driving. If Nevada 
has any speed limits they weren't 
posted except at towns and _ villages. 
and I religiously obeyed limits but 
made time on the levels to make up 
for slow mountain driving. Beautiful 
roads! 


TO TOOL AND EQUIP YOUR 
PLANT FOR THE BEST 
PRODUCTION ECONOMICS 


TO GET YOUR NEW 


PRODUCTION GOING 
AND KEEP IT GOING 


Sunday A.M. we crossed the Cali- 
fornia line and. a few miles further on. 


were stopped for inspection. However. 
the guards took one look at the piled- 
up dunnage and waved us on, not even 
confiscating the California oranges we'd 
bought in Iowa. Then, climb, twist and 
turn over corkscrew roads up and over 
the Sierras—and boy. were the Sunday 
drivers out! Let the car out on one of 
the California freeways. of which there 
should be more to relieve congested 
trunk highways. Arrived at daughter’s 
in time for dinner. 


TO REDUCE YOUR COSTS 
AND 
IMPROVE YOUR QUALITY 


Well. it was a wonderful and _ inter- 
esting trip made possible, and on the 
whole safe, by the genius within the 


automotive industry and equal ingenu- 
ity in the field of highway engineering. 
For my money, though, they can put 
back the hand throttle. the right foot 
tending to become a bit sleepy after a 
day of stepping on the gas. At that, 


my blessings on the inventor of fluid 


drive: it’s easy on the car and easy on 
the driver. But that, as Kipling said. 
is another story. 


Anyway, I’m here. and so far have 


had a wonderful reception. even as | 
had a royal send-off from ASTEers and 
other friends on leaving Detroit. I must 
have lived right after all. Hope to 
broaden my acquaintanceships among 
West Coast tool engineers during the 
next few weeks, and will tell you about 
it in the November Andygrams. At any 
rate, I’ve an idea that I’m going to he 
happily busy doing the things I want 
And that’s living! 


to do. 


"CONSULTANTS AND 
ASTEely yours PRODUCTION SPECIALISTS 


19645 JOHN R STREET 
DETROIT 3, MICHIGAN 


INDICATE A-10-109-2 


INQUIRIES PROMPTLY ANSWERED 


109 


| 
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VIONEER Welt 
Pump MGINEE RING | 
the — & MA ACTURING INC. 


Here is the DIE BOOK 


youve always wanted! 


ANSWERS TO OVER 1,000 PRACTICAL DIE 
PROBLEMS WITH USE OF DIRECT READING 
TABLES AND FORMULAS 


ALL IN ONE COMPACT 
HANDBOOK 


Gives you direct answers to die problems. 
Saves hundreds of hours of time. Elimi- 
nates laborious mathematical calculations. 
Avoids costly errors of Cut and Try 
Methods. Contains formulas and tables 
that the experienced die man encounters 
every day. Formulas in this book have 
been used for many years by leading die 
manufacturers and have proven accuracy. 
Quick reference—Instantly available. 


Formulas and Direct Reading Die Tables 
covering die problems on the follow:n2: 
types dies: 

BENDING AND FORMING DIES 

BLANKING DIES 

DRAWING DIES 

SQUARE AND RECTANGULAR 

DRAWN SHELLS 

MISCELLANEOUS TABLES 

AND CHARTS 


All in one compact experience-tested 
handbook—reduced to a matter of sec- 
onds—may be carried in poc!zet or tool 
box. 


Write for Bulletin No. 77 
MONEY BACK GUARANTEE 


Ten days’ free examination to prove its 
dollar saving value. Remit on!y $3 50 9! 
postage. $3.00 on 6 or more. We pay 
postage if check or money order accu..- 
panies order 


| “DIE TECHNIQUES” Publishers | 


j 350 N. Clark St., Chicago 10, Il. 


| Please send on approval a copy of | 
| your Condensed Practical Aids for Die | 
| Engineers, Designers and Die Makers. | 


Enclosed $3.50 for one book 
Enclosed ($3.00 each for 6 or more) 


| Name .. 
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IN 


| North Kast 
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Proctor H. Avon has been appointed 
division engineer of Monsanto Chemi- 
cal Company’s Merrimac Division. 
Mr. Avon. who joined Monsanto in 
1937, succeeds John S. Hayes, who has 
been promoted to assistant director of 
the company’s general engineering de- 
partment. 


At a recent meeting of the board of 
directors, William H. Harris, Jr. was 
elected vice-president in charge of engi- 
neering of Micromatic Hone Corp. 
Mr. Harris, who previously was chief 
engineer of the holds 


several honing patents in addition to 


organization, 


having been a contributor to various 
technical publications. 


William Harris, Jr. M. E. Peterson 


M. E. Peterson has been named to 
the post of general manager of Clear- 
ing Machine Corporation's recently 
purchased plant in Hamilton, Ohio. Mr. 
Peterson, who was to have headed the 
company’s activity in Joliet. IIL. has 
been with Clearing in various executive 
Capacities since the firm was formed in 


1933. 


The Cro-Plate Co., Inc. has an- 
nounced today the election of Alan W. 
Brown as president. succeeding the 
late Theodore L. Brantly. Jr. Mr. 
Brown, co-founder of the company, was 
executive vice-president and has been in 
charge of manufacturing and engineer- 
ing operations. 

Simultaneously, announcement was 
made of the election of Robert C. 
Allen, previously treasurer. as executive 
vice-president and treasurer. 


Daco Machine and Tool Co. has an- 
nounced the appointment of Frederick 
Nueske as master mechanic in charge 
of tooling of precision instruments. Mr. 
Nueske, 40-year veteran production 
counselor, is the former owner of the 
Nueske Machine and Tool Co. 


The honor of election to honorar 
membership in the Institute of Brigg 
Foundrymen, London, Engla) 
been conferred upon Oliver Smal 
president of Meehanite Metal (or 
The organization, which is interes 
development activities in the 
industry. confers such members 
recognition of services’ to the 
industry by an individual over 


period of years. 


The appointment of James F. Eye 
sole as manager of research adn 
tion of Union Carbide and Carbq 
Corp. was 
Eversole. who joined the chet 


recently announce 
search organization of the cor; 
as a research chemist in 1929, 
coordinate the research activities 
of the corporation laboratories y 
basic research and development » 
being done on alloys. chemicals. gas 


carbons and _ plastics. 


Announcement from the Acromat 
Tool Co. has named A. William Tilder 
as vice-president and general n 
of the organization. With 25 v 
perience in the cutting tool fi 
Tilder goes to Acromati 
Whitman & Barnes division ol 
Drill & Tool Corp. where 


division manager. 


Executive changes made rect 
the board of directors ot Allis-Chal- 
mers Manufacturing Co. includ 
election of four vice-] 

W. G. Scholl in charge ot sa! 
tractor division; C. W. Schweers 
charge of sales for the gene! 


J. F. Roberts 


charge of engineering for the ¢¢ 


chinery division: 


machinery division; and W. A. Yost 
vice-president of the genera! machitt 
division. 

At the same time G. F Langenoh 
assistant treasurer, was elected | 
position of treasurer and appouled * 
sistant secretary. 


Robert R. Simons has 
vice-president of the Sharonstet 
Products Co. of Penn-ylvania 
warehouse subsidiary of ‘he > 
Steel Corp. Mr. Simons ho joie 
Sharon Steel in 1942, s1 eds T. J 
Moore, Jr., who will no levote 
entire time to the Braina: | Stee! ' 


also a Sharon subsidiary. 


i 
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ent announcement. 


Borcha ias been elected a 
ssident Worthington Pump 
Machine Corporation. Mr. 
is Many years ex- 
rthington, will have 
| sibility for the sale 
- entire line of pump- 

Borchardt also is a 
the Hydraulic Insti- 


red Bohle been named managet 

Bie recent vanized machine tool 

el artment of Illinois 
Cor 


1 Works. He will have authority 
nhases of development, design. 
sales of the company’s 

Mr. Bohle, who has been 

Illinois Tool since 1935. 

was ef engineer of the com- 


on 


Ever Sinton B. Burnett has been ap- 
4 or of engineering of 
arbog ins-Manville Corp. according to re- 
ment. Mr. Burnett. who 

t of the organization. 

production manager of 


building products divi- 


Ahlstrom, retired 50-year man 
Norton Company’s Grinding Ma- 
Bi Div. recently participated in the 

ying ceremonies which 


beginning of the largest 


P| in Norton’s Machine Div. 
i 43. A copper box containing 
the firm’s 51 vears in 


vrinding machine business was 


the cornerstone. 


Coming Meetings 


Oct. 11-12, 14th annual fuels con- 


it Coal Div... AIME,. and Fuels 
mi. ASME: Roanoke Hotel, Roanoke. 


Oct. 12-14, annual meeting. Metal 
Breating Institute; Detroit. 


Oct. 15-19, 33rd annual ASM Metal 


S held in conjunction with 
Bie Meta cal Congress; Detroit. 
et. 31-Nov. 2, 15th annual National 
Hine & Motion Study Clinie sponsored 
by Industrial Management Society; 
Bheraton H 


|, Chicago. 


Nov. 1-4, National Tool & Die 
Manufacturers Assn. convention 
statler Ho St. Louis. 

Nov. 8-9, annual national conference 

ydraulics under the spon- 

inois Institute of Tech- 

\rmour Research Foun- 
in Hotel, Chicago. 


nology 


mdation: 


19 52nd annual convention 
: ational tal Trades Assn.; Palmer 
Ise, { 0. 
Uetober-. 51 


Paul W. Arnold and Richard A. Recent appointment of Gilbert I. 
Geuder, two top engineers of The Clark to the post of project engineer 
Reliance Electric & Engineering has been made from the American 
Company, have been elevated to new Cladmetals Co. Mr. Clark formerly 
responsibilities in the company’s was with General Electric’s aircraft 
general sales organization. Mr. Arnold, gas turbine division. 


formerly manager of product sales, 
moves up to the recently created post of 
executive assistant to the sales vice- 
president: while Mr. Geuder, who has 


Simonds Saw and Steel Co. and 
Simonds Abrasive Co. have moved 
their combined office, shop and ware- 


house from 127 South Green St. to 
1eaded the company’s application engi- 3323 West Addison St., Chicago. 


neering work, becomes manager of a The newer quarters add almost 14,000 


square feet of floor space, now all on 
one level, where up-to-date facilities are 


department of applied engineering and 
industry sales. 


slated to make for rapid handling. 


at | 4 | Gosh, | Wonder } 
= WHEN 

«(We'll Get that 
Special Machine? 


Why wait? Perhaps the Job Can be Done on a 
Standard Machine with Kempsmith Attachments 


You know — it’s really surprising how 
many difficult milling operations can 
easily be handled by Kempsmith Stand- 
ard Attachments mounted on a standard 
milling machine. 
Manufacturers faced with urgent pro- 
duction schedules are utilizing Kemp- 
smith Standard Attachments to help 
solve their milling problems. These 
precision-built accessories are made to 
perform the most delicate milling oper- 
ations, with speed and accuracy, They 
frequently eliminate the need for spe- 
cial, single-purpose machines, at the 
same time reducing production costs to 
rock bottom, 


Slotter 


Circular 


Look to Kempsmith for milling ma- 
chines, attachments, arbors and acces- 
sories. They are backed by more than 60 
years specialized experience in this field. 


Write for bulletins describing Kempsmith 
Standard Attachments, Arbors and Accessories. 


KEMPSMITH MACHINE CO.,1847 5. 7ist St., Milwaukee 14, Wis., U.S. A. 


Precision Built Milling Machines Since 1888 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-111 
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SUPERDIE 


High Carbon, 
High Chrome, 
Oil Hardening 


ATMODIE 


High Carbon, 
High Chrome, 
Air Hardening 


OILDIE 


Non-Deforming 
Extra Quality 


EXL-DIE 


Standard. 
Non-Deforming 


COLUMBIA. 


TOOL STEEL COMPANY 


Main Office & Works — Chicago Heights 3, 


Illinois 


There are Columbia warehouses and 
highly trained Columbia representa 


tives in principal ‘cities. ‘For ¢emice, 
for quality, look to Columbia-—pros 


EZ-DIE 


4 ducers of “tool steel the 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-112 


Good Readi,, 


A GUIDE TO SIGNIFQy 

BOOKS AND PAMPHipy 

OF INTEREST TO 104 
ENGINEERS 


CONDENSED PRACTIC\) 
FOR THE EXPERIENCED pj 
GINEER, DIE DESIGNER 4\ 
MAKER. Published by Die Teo 
350 North Clark Chicag 

Price $3.50. 


Collected in this pocket-siz; 
are the results of years of pra 
perience in the die designing 
building business. The book js 
for the practicing engineer j 
industry, and will be of no yal 
layman or beginner. 


The basic die formulas, wh 
quire an extensive knowledge of; 
matics to use, have been inelyd: 
the calculations have been conver 
direct-reading charts and _ tables 
ready reference. These charts 
tables should prove a time save: 
development of blanks for forn 
bending dies, draw dies, extrus 
shave dies and blanking dies 


INTRODUCTION TO. 
ICAL DESIGN. by T. B. Jeffers 
Walter J. Brooking. Published 
Ronald Press Co., New York. VN.) 
pp.; price $6.50. 


This book, which won first a 
the machine design division of t 
petitive program for moderniz 
books on design sponsored by thr 
F. Lincoln Are Welding Foundat 
embraces 17 chapters and a 
hensive appendix, the whole pros 
textbook not only complet tron 


tical viewpoint. but which follows 
ly the mode of creative thinking 
gineers actually engaged in 
and tool design. 


In this work, the authors give ! 
reader benefit of broad _pract 
well as theoretical experience 
Jefferson is editor of The VW elding 
gineer and formerly design eng 
Office of Chief of Engines U.S. An 
while Walter J. Brooking—now 
the Special Projects Depa ment, } 
Kellogg Co.—was but recently « 
LeTorneau Technical Institute. He 


also contributed articles to 7/ 
Engineer. The work has been editt 
Burgess H. Jennings, proicssol 
chanical engineering and chair! 
the Department of Mec ical | 
neering, The Technolog Institul 
Northwestern University. | he 
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hed (ue work as a whole in 

mal purposes of a 
. requirements and economic 
one ise of rational and 
Mm. | desig ta, and desired final 
1 sroper perspective as 
<perienced designer. 
cround is presented 
of the machine ele- 
vered in textbooks; 


work f equal value to both 
-cional engineers and students. On 
hole, a t valuable contribution 
B. “know-how” of mechanical de- 


FW LESSONS IN ARC WELDING, 


n Electric Co., Cleveland, 
0) py price $1.00 in the 
$1.50 elsewhere. 
ok is based on lessons and in- 
ven at the Lincoln Arc 


Bjing School; consequently, the les- 


ractical rather than theoreti- 
basic fundamentals of 

ve as well as more advanced 

z in alloys, sheet metal and pipe. 
)2 lessons cover welding mild 
ositions, while 29 advanced 
other welding applica- 


ire: latest welding pro- 
faster, low cost welding; 
semi-automatic hidden 

ling procedures; how metals are 
how to identify them; how to 
rect welding joints; and how 
ommon machine parts by 
ation instead of by cast- 


INCIPLES AND METHODS OF 

METAL FABRICATION, by 
ge Sachs. Published by Reinhold 
shing Corp., New York, N.Y. 526 


e $10.00. 


work gives an unusually broad 


Bigit into the techniques of sheet 


m in that it describes in 

er and in considerable 

ples of numerous meth- 

and processing. Illus- 

ir and informative, and 

s the theory of deforma- 

etal and tubing, the 

fu ects produced in stamp- 
‘trusion and allied pro- 
design of parts and 


meepts are tied into 
ms with emphasis on 
nd numerous examples 
ork are analyzed to pro- 
erstanding of specific 
tative work of especial 
ngineers and others en- 
fabrication. 


Cont 


ed on page 114) 


y 
*1290* 


a new instrument: for fast 
accurate assembly and inspection 


It’s a new version of the unique Kodak Contour Projector, 
stripped of toolroom features for greater flexibility in 
getting out production on all sorts of precision jobs, 
small or large. 


1 


At any magnification up to 100 you get the same 8 
inches of free space from lens to object. This makes . 
it easy to design fixtures that handle parts fast. 


The projector body (with all optical parts dust- 
sealed in because they never need adjustment), the 
work stage, and the front lamp house all come 
apart. You can attach them in any combination to a 
big fixture for holding heavy parts. 

There’s an accessory for vertical projection if that's 
better for your work than horizontal. 

There’s another accessory for examining surface 
detail and deep recesses by light coming right out 
of the lens that picks up the image. 

The 14-inch screen is so uniformly bright that no 
hoods, curtains, or darkened rooms are required. 


We'll be glad to arrange a demonstration on your own 
special problems. Write Eastman Kodak Company, In- 
dustrial Optical Sales Division, Rochester 4, N. Y. 


the KODAK CONTOUR PROJECTOR, model 3 


Distributed by ENGINEERS SPECIALTIES, Buffalo 9, N. Y. 
*List price, F. O. B. Rochester, N. Y., lenses and accessories 
extra, price subject to change without notice. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-113 
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Drilling Large Holes from the Solid 


Immediate Delivery 


on all Conner Standard Tools 


CONNER TOOL & CUTTER CO., 1000 E. McNichols Rd., Detroit 3, Mich. 
Please send me your new spade drill catalog immediately « e 


NAME __ 
COMPANY 


ADDRESS 


CITY ZONE 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-10-114 
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GOOD READING 


(Continued from Page 


METAL PROCESSING. by ( 
William Boston, P, 
Processing and Chairman, 
of Metal Processin Universi 
Michigan. Published hy John Wy, 
Sons, Inc., New York, N.Y. 16 


price $7.50. 


lessor of 


Depart 


In this second edition the 
gives essential information needed 
the complete preparation of 
including the selection of machine 
cutting tool materials, too] sha 
speeds. feeds and _ the ACCEssories 
volved in manufacture and plant |g 0-14 
out. 

The first chapter covers the Steps 
volved in designing for product 
while the following chapters treg 
various classes of machines and 
processes and factors with whic! 
are involved. Written by an ay 
in the field of metal processing 
book omits little if anything need 
a complete grasp of the general ij 
which, in turn, is so sub-classified 
the reader has insight into all ess 
details of manufacture up to and 
cluding routing of materials and { 
inspection. 


PRODUCTION CONTROL, 
Franklin G. Moore. Published byt 
McGraw-Hill Book Co.. New Ya 
N.Y. 455 pp.; price $5.50 

This book, which is slanted to cours 
in business administration, explains 
considerable detail how product 
trol is accomplished and why the 
ticular methods employed are used 
vantages as well as limitations o! 
ious methods have been quite thoroug 
ly examined and as_ thoroughly 
cussed. 

Especially, the author considers 
duction control as dealing in t 
mission of information, the authori 
perform operations along with @ 
to check on their performance. In 
are such topics as engineering drawing 
and drawing numbers: material ide 
fication systems; and _relationshij 
departments concerned with contro! 
production. 

Chapters are arranged topically. 
70 short study problems ~all adap! 
from actual use—cover! the var 
subjects. The numero 
are fully explained to 
tionship with the tex! 
whole of particular int’ 
to students since it pol! 
best procedures are as 
situations in which they 
ever, the author emphas 
adapting each procedu! 
situations or application 


llustrat 
y their re 
iterial, 
+ and va 
yut that 
ied as ! 
erate. How 
the need 


individu 
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. apE L!; ERATURE CURRENTLY OFFERED BY THE TOOL ENGINEER ADVERTISERS | 


it TERATURE 
oR NUMB! COMPANY BULLETIN DESCRIPTION 
140 ALI} GHENY LUDLUM STEEL CORP... “Cutting Tool Materials” offered as guide to quick answers 
4 to cutting-problems questions; presents basic facts on 
various materials to aid in proper selection for specific 
uses. 
9.122 BROACH & MACHINE CO....... 060 Lhirty-two page catalog of practical broaching information. 
9.28 ANDERSON “Lusol—the all-chemical Metalworking Solution” discusses 
— advantages and main features of this cutting oil. } 
An ISTRONG-BLUM MFG. GSO describes line of high-speed-edge hole saws. 
50-180 \S COLLET MFG. CO..... 00 -Catalog and price list covers line of Balas collets. | 
0.143 CHARLES H. BESLY & CO... Booklet of abrasive wheels and dises gives up-to-date infor- 
“ mation modern grinding abrasives. 
0-175 BETHLEHEM STEEL, CO... cove Presents detailed discussion of pany’s Cold-Heading 
Die Steel. 
N0-160-1 BOLCE-CRANE CO; .++Catalogs covering various tools in company’s line. 
1.26 BROWN & SHARPE BERG, GOs. Complete catalog covers company’s line of cutters. 
0.152 THE CARPENTER “How to Get Better Tool and Die Performance” tells about 
Carpenter's “Vega” tool steel, its advantages and | 
features. 
10-156-3 CHICAGO RIVET & MACHINE CO... ..-Catalog contains engineering information and rivet specifica- 
tions plus illustrated descriptions of rivet setters. 
silicon carbide grinding wheels, 
110-164 CINCINNATI LATHE & TOOL Catalog discusses Cincinnati’s Royal Radial drill. 
510-8 THE CINCINNATI SHAPER + deals with company’s line of shapers. 
110-155-3 THE CLEVELAND TAPPING MACHINE CO......... Production tapping guide available in addition to the cata- 
log of company’s line. 
610-23 COLONIAL BROACEH eo .Bulletin board poster of Do’s and Dont’s to aid in reducing 
broath, maintenance cost. 
p10-114 CONNER TOOL, & CUTTER CO.ccccccccerecctesccevsvevccveseccevsecs Spade drill catalog treats problem of drilling large holes 
from the solid. 
p10-168 CKUCIBLE TOOL STEEL SELECTOR........... pos Tool Steel Selector aids in choosing proper steel for particu- 
lar use. 
10-110 “DIE TECHNIQUES” PUBLISHERS. + information in compact handbook on dies. 
10-159 THE DOALL Twenty-page bulletin describes gage blocks and accessories 
and modern measurement control 
10-167 THE DOALL CO... eer ee sae tells about machining facilities offered by DoAll 
band machines. 
"10-142 THE EASTERN MACHINE SCREW CORP... ....ccccccccccevcsssctvssvcecs Various catalogs describe “Selecting Proper Die Head for the 
Job”, Style MM, Style DMS, Style DM, and Style TZ 
machines for cutting screw threads. 
010-95 ETTCO TOOK, Bulletin presents details concerning company’s foot or air 
eperated 72A tapping machine. 
10-100 GOLCONDA vies eave “The Story of Sta-Sharp Diamond Tools” gives full details 
and prices on Goleonda’s diamond tools. 
of cutting tools, plus informative section of engineering 
data. 
10-172-2 GROBET FILE CO. OF AMERICA, INC......... Tr Catalog sheet treats Grobet chatterless countersinks. 
10-97 MACHINERY BUILDERS, INC....... Bulletin deals with motorized solid carbide insert grinding 
fixture. 
10-30 HANNA ENGINEERING tise cess Full information on Hanna low pressure cylinders. 
10.3 HARDINGE BROTHERS, Bulletins give performance features, price savings and or- 
Style “B” ...ccvcccces dering information on master feed fingers and pads. 
“10-121 ILLINOIS TOOL WORKS. 88 “Metallurgy in Tool Design and Production” gives charac- 


teristics of various tool steels, different types of sur- 
face treatments with advantages they give. 
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A-10-176-2 
A-10-16 


A-10-158-4 


A-10-4 


A-10-173 


A-10-19 


A-10-20 


A-10-132 


A-10-163 


A-10-158-3 


A-10-84 


A-10-105-1 


A-10-21 
A-1p-182 


A-10-27 


A-10-93 


A-10-134-3 
A-10-90 
A-10-179 
A-10-147 
A-10-134-2 


A-10-12 


A-10-134-1 
A-10-118 


A-10-102 


A-10-146 


A-10-83 


LITERATURE 
NUMBER COMPANY BULLETIN DESCRIPTION 


THE LAPOINTE MACHINE TOOL CO............. ves Bulletin deals with company’s double ram vertica| br 

machines. 


onomy 
contained in catalog. 


gear hobber, giving important features 


NATIONAL BROACH & MACHINE CO........ ceed Detailed treatment of gear tooth crowning offered in 
pany bulletin. 7 
NIAGARA MACHINE & TOOL WORKS......... ass «Bulletin announces “Hi-Production” circle shear and 
pointing out its operational advantages and Spee 
features. 


NORTON CO. GOR “Barrel-Finishing with Alaundum Tumbling Abrasive” 
information on this abrasive plus practical hiny g 
barrel finishing problems. 


cv “The A B C of O.D. Grinding” gives facts of evlindrledll 
and centerless grinding; provides convenient seleetig 
charts. 

Rust in One Operation” 

punch and press equipment 

ORTMAN-MILLER MACHINE CO., INC............. .++Free set of templates showing all O-M cylinders and 
ing brackets; half scale. 

THE SHEFFIELD CORP...... Literature contains specifications for series 380 gear de 

urizers. 

showing range of sizes, specifications and prices. 

THE STANDARD ELECTRICAL TOOL CO... +Twin wheel tool grinder for carbide; stellite or high sped 
steel tools is subject of bulletin covering details wf 
advantages. 

BP. A. cc .+“Sturtevant Torque Manual” presents valuable data to 
manufacturer, design and production men. 

+ «Catalog supplement lists full details of quality solid carbide 

eee tipped twist drills in company’s stock. 

SWARTZ TOOL PRODUCTS CO., INC... -+Catalog presents information on company’s standard dil 
jigs and fixture locks. 

VANADIUM-ALLOYS STEEL ++ Booklet “Die Steels for Hot Work” deals with line of sted 
for various jobs. 

THE VAN KEUREN CO... vit years of research represented in 208-page handbook 
and catalog of data on measuring and gages. 

WERGA-MIL Twenty-four page bulletin contains specifications and capsé 
ties, illustrates typical uses of company’s equipment for 
milling, boring and grinding. 

WAUKESHA TOOL CO... Illustrated catalog, “Quality Cutting Tools”, gives comple 
specifications of Waukesha tools. 

WENDT-SONIS CO. 6 Carbide Equivalent Chart shows carbide mauufacturers’ gradt 
recommendations. 

S. B. WHISTLER & SONS, INC... . ++Two catalogs, one on magnetic, the other on adjustable 
perforating dies, give complete details with prices ad 
application illustrations. 

WIEDEMANN MACHINE CO... Bulletin describes efficient method of producing chassis ad 
similar work in short runs and semi-pro:duction runs. 


WILTON TOOL MFG. CO... 32-page catalog tells about Powrarm work poh 
tioners emphasizing cost-cutting advantazcs. 
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of Foreign 


Schnical Literature 


By kK ronenberg 


Creat Britain: High stress concen- 
nd lar disadvantages in- 

onal spline shafts can 

option of noncireular 

fts and their mating 

the prevention of rela- 

on between fixed or 

, parts is necessary. A 
for grinding such noncircular 
l developed in Europe 


ar and is described in 
proved design in the British edi- 
{M nery of July 19. 

machine can be em- 
rate eccentric or ellipti- 
files and also for grinding three 
obed internal or external 
iimed that the new ma- 
e element which may replace the 
onal spline shaft in the future 
ed easily on the machine, 
“K-profile grinder”. The pro- 
circular workpieces is 
gh a motion which is 
to the grinding wheel center 
echanism in the headstock, 
shown in detail in the article. 

\ new British standard (No. 1638 
; ntly been published con- 


ah g the selection of ranges, types 
of engineering products, and 
hoped, according to an article by 


fF. Grodzinski in the British edition of 
\ugust 9, that this sub- 
lied by those responsible 
g the basie dimensions 
products. The standard covers 
erred numbers and _ pro- 
necessary for establishing 
es of lengths, diameter, 
ties . Whereby attention is 
textbooks recently pub- 
topic. The one by O. 
‘izle, who for more than 30 years 
bee iuthority on preferred 
ind standardization, gives all 
elerred numbers as far 
the selection of gears, 
nachine tools, torque exerted with 
knobs, etc. The other 
covers the laws of simi- 
author suggests that 
be given in English 
ng tries to the preferred 
because dimensioning 
the work of the pro- 

| engineer. 
ty, in an article pub- 
Engineer of July 20, 


Uetober, 195] 


Grinding Wheels 


**All the boys ask for Simonds wheels,”’ 
says the storekeeper. Why? Because 
they can count on top production and 
fewer rejects with Simonds Abrasive 
Company wheels. They’re proven 
producers—accurately specified for 
every job...a real investment in 
greater grinding efficiency for you. 
Free data book describes Simonds 
complete line of grinding wheels, 
mounted wheels and points, segments 
and abrasive grain. Write for it... 
and the name of the Simonds dis- 
tributor ready to serve you. 


SIMONDS ABRASIVE CO., PHILADELPHIA 37, PA. BRANCH WAREHOUSES: CHICAGO, DETROIT, BOSTON 
DISTRIBUTORS IN PRINCIPAL CITIES 


Division of Simonds Saw and Steel Co., Fitchburg, Mass. Other Simonds Companies: Simonds Steel Mills, Lock- 
port, N. Y., Simonds Canada Saw Co., Ltd., Montreal, Que. and Simonds Canada Abrasive Co., Ltd., Arvida, Que. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-141 


ISER 4 0 | 

XX 

| ; XX j | 

10 

| +i 

wd 

SIMONDS a 

3 

117 


2 


W-S LATHE BITS 


W-S REAMERS - 
| W-S END MILLS 


4 DRILLS 


THE MOST COMPLETE 
LINE OF CARBIDE 


W-S SHELL END MILLS 
Choose from a complete range of sizes 


. . . wide selection of styles . . . straight 
or taper shanks. Quick delivery on all 
W-S tools from your nearest Wendt- 
Sonis distributor. 


SEND TODAY for CAR- 
BIDE EQUIVALENT 
CHART, showing carbide 
manufacturers’ grade 
recommendations. 


Vsonis 


HANNIBAL, MISSOURI 


CARBIDE TIPPED CUTTING TOOLS 


BORING TOOLS © CENTERS * COUNTERBORES © SPOTFACERS 

CUT-OFF TOOLS © DRILLS ©* END MILLS © FLY CUTTERS 

TOOL BITS © MILLING CUTTERS © REAMERS © ROLLER 
TURNING TOOLS ¢ SPECIAL TOOLS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-119 


recommends more general adoy 
the so-called ISA tole: ince a 
indicates that this tolerance eve, 
the most modern and compre 
system and that it is diffcy); 

any reason why the ISA ysten, . 
not replace the obsolete | Sritish 
164 system. 

The ISA system covers the re 
ments of a variety of industries 
gage making down to the black 
bolt trade and_ therefore 


general use. The fact that th 


Woy 


ance system has not been deve 
Great Britain. is. the 
opinion, no reason for not adoptiy 
He quotes numerous examples « 
how well the ISA system covey 
dificult cases such as the fitting 
tapered roller bearing into th 
nesium wheel of an aircraft par 
quiring a fit of considerabk 
ference owing to the high elasticit 
the light alloy. In this instance. j 
possible to use one of the extr 
undersize holes in the ISA syst 


great success. 


France: Roll grinding, including & 
termination of deformations and 
tions of rolls used in rolling mil 
in the paper manufacturing ij 
is discussed in an article by 
Cavyere in the March editio 
Vachine Moderne. 

\fter covering the theory of 1 
ing surfaces on workpieces wit 
radii of curvature the author 
test results of high accuracy ob 
with a new measuring instrument 
instrument consists substantiall) 
double suspended water level w 
microscopic attachment and_ permit 
very rapid measuring of the 
racies of rolls ground on roll gi 
whereby the effect of the weight 
rolls is duly taken into considerat 
It is claimed that this relatively s 
device can also be used tor meas 
alignment and straightness of long 
chine tool beds and for similar othet 
purposes. 

The international contusion existing 
in the field of measuring hardness 
metals is the topic of a! interesting 
article by G. de Smet pub! shed in ti 
May issue of La Machine Moden 
The author indicates that the proble 
of measuring hardness as old & 
when, nearly two hund: years ag 
the French physicist Mu henbroot 
stated that a definition iardness § 
one of the scientific p! lems W 
cannot be solved. Still lay fv 
form definition of hardness exists °! 
generally been accepted 
essary to specify alway 
used such as “Brinell” o1 
or “Knoop” etc. 

After a thorough study ©! the num 
ous devices on the mark 

(Continued on pag 120) 
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One SET OF 
COMBINATION 
TOOLING 
ON THE 


| FLEX AUTOMATIC 
3 si Leng trovel. Suing over 
bed 30"; swing over cross slide 17". Spindle speeds up to 610 rpm. 


FOR 


(SECOND OPERATIONS INCLUDED) 


HEAVY LINES INDICATE MACHINED SURFACES 


2nd 
OPERA TION 


Subsidiary of PRATT & WHITNEY 
tivity with P&J Tool- Division NILES- BEMENT -POND COMPANY 
ing on P&J AUTO- & 
MAriCS PAWTUCKET, RHODE ISLAND. U.8. A. 
rated in this free 


Precision Production Tooling for 53 


per 
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@ Ames micrometer dial 
indicators are the most 
modern available today 
—and naturally so be- 
cause Ames policy for 8s 
over 50 years has been [iif 
continually to improve — 
design, to take advantage 
of new materials and to utilize the 
most advanced manufacturing 
methods. They are a real aid to 
the quality control engineer who 
is trying to keep pace with today’s 
high production schedules. 

Because Ames Indicators are func- 
tionally designed, they have fewer 
parts than ordinary indicators. Con- 
struction is simple with functional 
parts being larger and more rugged 
and adequately supported. 
Operational friction is at a 
minimum. Thus, Ames In- 
dicators combine extreme 
sensitivity and accuracy with 
the ability and endurance 
stay right on the job longer. 


B. C. AMES G 


V Check this list of features... 


1 Forged Solid Brass Case and Stem 

2 Heavy Brass Plate 

3 Coarse Pitch Stainless Steel Rack 

4 Hardened and Burnished Steel Pivots 


5 Dials Printed from Steel Engravings 


6 Patented Bezel Assembly 


30 Ames Street 
* Waltham 54, j 


of Dial Gauges e Dial Indi 
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Abstracts of F oreign 


Technical Literature 


(Continued from Page 118 


ing hardness, including 
measuring microhardness. 
states that the multitude of < 
and definitions by individual » 
turers leaves the impression of 


and scientific chaos. He eyo 


ing an International Congress , 
for the purpose of establis} 
definitions and standards fo hari 
of metals. 

The generation of polygonal « 
on automatic screw machines 
cussed by André Peskine In the | 
issue of La Machine Moder 
article covers both the theoretica 
sis of the geometric relationships 
motions involved and the 
practical 


application. 


Switzerland: Extensive tests 
been carried out by G. Loren 
machine tool laboratory of 
neering College at Zurich investic 
the effect of grinding metho 
surface finish of the workpir 
tests are described in No 
trielle Organisation of July 


The author found that the 1 


revolutions which a point or 


piece com pletes while 


the entire width of the grindi 


Is a convenient measure tor 


machining data to surface 


investigation was limited to 


steel bar stock approximately 
lent to SAF 1065: it was 
from the tests that the hardness 


workpiece does not affect the q 
surface finish, likewise a depth 
of less than 0.0004 in. has no eff 
the surface quality. The aut! 


lates therefore the  problen 


whether it is necessary to desig 


ing machine with infeeds of as littl 
0.00004 in. 

Among other findings the autho 
firmed the fact that the nun 
strokes when dwelling can improve § 
face finish. but usually not to s 


extent as to justify the crease 
grinding time. He also f 1 that 
surface finish is greatly improved 
dressing the wheel, while | gril 
wheel speed has no suct fect 
surface speed of the wo ect 


ever. often has considet fe 
the finish depending on tlie quality 
the grinding wheel. 

Straight lines in a bilogarithmic! 
are obtained when plottir e 
finish is RMS versus the «bove mel 
tioned criterion for the gr nding ale 
From these graphs it is | ble to 
rive standards for the ection 


grinding wheels. 
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how modern metallurgy decreases 
costs, increases production life and 
roves accuracy! In this book you will find 
haracteristics of various tool steels 
lated for checking against your specific needs. 
Different types of surface treatments 
he tool performance advantages they 


ou are also discussed. 


WORKS 


2501 North Keeler Avenue 
Chicago 39, lilinois 


}...feady to help solve your 


- ENGINEERED 
Broaching Fixtures CUT COSTS 


Efficient, economical production is the goal of broaching 
fixture design. Sometimes this goal is reached best with 
; simple fixture, designed for complete manual operation. At 
other times it means a highly complex fixture, engineered for multiple purposes, and equipped for auto. 
matic or semi-automatic operation. 
The right fixture for your production needs probably lies somewhere between these two extremes 
You can be sure of getting the right fixture . . . by having it designed and built by American engineers, 
American offers you the advantage of over twenty-five years experience in the design and production 
of fixtures, broaches and broaching machines. This experience is your assurance of a fixture designed 
to do your job efficiently and economically. Write for their recommendations. Enclose a part print or 
sample, hourly requirements and type and model machine to be used. No obligation, of course. Address 


es 


This SIMPLE fixture helped one manufacturer cut costs This COMPLEX fixture permits a milling cutter manu- 


s of 


by adapting an American V-1 two ton press to push down facturer to broach serrations in slots on different siz 
broaching of small motor connecting rods. Parts are cutters. This versatile fixture permits tilting for helix and 
located from the large hole and swung easily into posi- conical angles, and adjusting “in and out” as we 
tion. The broaches are arranged to strip back through the laterally to compensate for various sized milling 
work. A plate above the work prevents parts from lifting. 
An example of how an American-engineered fixture solved 
a broaching problem. Write today for your copy of Catalog No, 

450, 32 pages packed with useful, practi- 

cal broaching information. 


BROACH & MACHINE CO. 


A DIVISION OF SUNDSTRAND MACHINE TOOL Cc 


ANN ARBOR, MICHIGAN 


acu First — for the Best in Broaching Tools, Broaching Machines, Special Machinery 
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pors FOR YOU: 


THES! ARE SOME OF 
Te THINGS A 
weLL-& JN EXPOSITION 
in YOUR FIELD 


Brings your prospects 


Enables you te actually 
demonstrate your products 


to you 


introduces new products One of the most trying times any company can go through 


Establishes contact 


quickly is when it is “sold out’. 


With nothing to sell, contacts with customers and 
prospects inevitably lag, morale of the sales 
organization weakens, worries mount as to what 


with people your you will do ‘‘when the rush is over”. 


salesmen can't reach There is a simple answer to all this—the exposition which 


E 


‘Stablishes your firm 


covers your and your customers’ trade or industry—the 
one time and place where your customers and prospects 
Produces inquiries will come to see YOU. 


and leads By exhibiting, you renew and maintain your cus- 


tomer contacts, you can discuss ‘future business’, 
you maintain and rebuild morale in your sales 
organization, you keep your company and your 
products ‘sold’. 


The one time you should not fail to exhibit is when you 
have “nothing to sell’. 


ASTE INDUSTRIAL EXPOSITION 
March 17-21, 1952 Chicago, Illinois 


les you to broaden American Society of Tool Engineers 
sales organization 10700 Puritan Avenue Detroit 21, Michigan 
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MACHINE MON] 


PREPARED BY THE SENECA FALLS MACHINE co. Qo-owung PEOPLE” seneca ney, 


futomatic Loading 

enables the machine to 
produce to its full mechanical 
efficiency by eliminating 


the human equation, 


AUTOMATICALLY 
LATHES CUT 

MANUFACTURING 

COSTS 


% 


Problem: To finish face and chamfer pore ol ) 
gear true with bearing diameter. 

Solution: The Lo-swing IMP Lathe selected for 
job was fitted with an injector type automatic lo 
which provides a very fast, completely automati 
entirely eliminating hand loading and assuring 
stant flow of machined parts at exceptionally low 
per piece. 


The partially machined pump gears are placed! 
loader chute and fed by gravity to the loader inj 
arm which picks up and places the part in an air 
ated collet chuck. 


The facing operation is accomplished with a relia ¢) 
type tool block mounted on the front slide. Thet F 
is automatically relieved during the return streg@@gg® 
avoid spiral tool marks. The chamfering ope™ 
of the bore is made with a swinging type tool | 


mounted on the headstock and automatically ope" 
with a cam mechanism working in conjunctiol 4 
the front cross slide. 


<> 


On completion of the machining operstion the pu 
gear is automatically ejected by a plunge: located 
bere of the spindle after which the eycle ts reps 
Lo-swing Lathes fitted with Automat Loader 
usually grouped together in series o! wo or! 
since one operator can easily keep the foading 
on several machines filled with piece 


Seneca Falls engineers are always at youl di P 
find cost cutting solutions for your tur: ng Pre" 


PRODUCTION COSTS ARE LOWER 


At 
fi ga R WORK PIEC ¥ 
4 
& 
q 


100,000 pieces per grind . . . 100% increase in production over former dies... is 
the outstanding performance of this Cromovan six station, progressive lamination 
die. The die punches out both rotor and stator laminations complete ... from 
025 silicon lamination sheets .. . clearance tolerance of .0007 inch per side is strictly 
maintained between punches and die. All cutting surfaces of this die are made 


pot CROMOVAN. 


R248 


VISIT OUR BOOTH G-446 
AT THE A.S.M. SHOW 


NEW METHOD-X MACHINING 
D CARBIDES, SUPERALLOYS 
ER “NON-MACHINABLE” METALS. 


STEEL & CARBIDE CORPORATION 
General Offices: 1330 Forbes St., Pittsburgh, Pa. 


FICES: NEW YORK - HARTFORD - PHILADELPHIA - 


Ne 
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PARKER MAJESTIC PRECISION MACHINES 


PARKER-MAJESTIC, INC. 


For over twenty-one years this company has Supplementary products include the well know 
manufactured the Parker Spindles used in Pre- line of Parker-Majestic Internal, External, No. 
cision Grinding, Boring and Milling applications. Surface and Rotary Surface Grinders. 


Descriptive literature upon request. 


PARKER-MAJESTIC 


MAJESTIC TOOL & MFG. CO. 


147 JOS. CAMPAU a DETROIT 7, MICHIGAN 


Above is pictured the home and products of the t 
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The profit-saving advantages of finishing with BEHR- 
MANNING abrasive belts, are doubly realized in 
this backstand arrangement at P. & F. Corbin, Divi- 
sion of The American Hardware Corp., New Britain, 
Conn., prominent manufacturers of building hardware. 
Here are the big points: 


1. A TWO-MOTORED LATHE, so the operators work 


independently, and stoppage of one does not stop the 
other — 


2. TWO CONTACT WHEELS and belts (rough and finish) 
at each end of the lathe. Belts are only a few inches apart, 
making the roughing and finishing almost a single operation 
on each piece — 


Close-up of finishing on a door-plate, 3. BACKSTANDS ARE RAISED ABOVE, instead of ex- 

initial and final operations entail simply tending back of contact wheels. The supporting structure 

— move from one belt to the is mounted on the lathe itself. Valuable floor space is saved. 
er. 

tednihi he This ideal arrangement was devised by Mr. Max 

on oe Grapski, the company engineer, with the cooperation 


of a BEHR-MANNING Engineer. 


ARE YOU HANDLING your finishing operations the most profitable way? Why not utilize the experience 
of BEHR-MANNING Engineering Service. No obligation. Write to Dept. TE-10 


Oe - 
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ROUGHING AND FINISHING 
WITHOUT CHANGING WHEELS 


MANHATTAN CENTERLESS WHEELS 


\ \INSTITUTE \ 
NID 4 


Using the same wheels for two jobs—roughing and finishing—saves tw 
ways ... Saves on wheel inventory . . . Saves wheel changing and machin 
setting time. Both savings lower your production costs with no reductio! 


of quality. 


Manhattan Centerless Wheels are custom-tailored for your work. T! 


means higher output per wheel . . . and per man-hour. 


Regulating wheels are supplied plain or core-mounted, Manhattan cor 


mountings also effect substantial savings. 


WRITE TO ABRASIVE WHEEL DEPARTMENT 


MANHATTAN RUBBER DIVISION 
RAYBESTOS-MANHATTAN, 


PASSAIC, N. J. 


Manufacturers of Mechanical Rubber Products ¢ Rubber Covered Equipment * Radiator Hose * Fan Belts * Brak 
Blocks ¢ Clutch Facings ¢ Packings « Asbestos Textiles © Powdered Meta! Products * Abrasive & Diamond Whee 
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(PARIS MILLINERY EMPORIUM 361.) 


| 


ANS > 
VOTE FoR YO 


BENJAMIN 


member the political boss of yore, 
Who loved to “tap the oil’ galore? 


But the very same oil, in front of his Wife, 


Heated her temper, all through Life. 


When you “oil a tap”, you'll soon go “‘berserk”’ Use the right lubrication, according to rule, 


u use the same grade for all kinds of work. 


And your Bath Tap temper will always stay cool! 


4 


INSIST ON BATH TAPS... PROFIT BY THEIR PLUS-PERFORMANCE 


When tapping threads, a lubricant is the machine — and other important 
required with the right body, flow and factors. 

penetration so that the fluid will follow During these critical times, our sales rep- 
the cut and provide a film to eliminate resentatives in the field and our engineers 
metallic contact. It should also keep the have a single desire — to help you speed 
tap cooled to the proper temperature. up production without any sacrifice in 
Selection of the lubricant should be de- quality. The benefit of our threading 

rmined by the type of job, the metal, experience is yours for the asking. 


PLUG AND RING THREAD GAGES ® GROUND THREAD TAPS ® INTERNAL MICROMETERS 


28 Grafton St., Worcester, Mass. 
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LOCKING 
MECHANISM 
‘WEARS IN | 
—NOT OUT 


THE JIG WITH LIFETIME 


CGF on. THE LOCKING MECHANISM 


@ Just think of this. It’s no longer necessary to carry an inventory of 
spare parts. And when you eliminate costly inventory you save again 
in storage space and taxes! Add to this the saving on maintenance 
costs and down time on production. Don’t overlook these values when 


planning your 1950 program. Write for literature, complete details. 


* We absolutely guarantee forever the locking mechanism on the Cone-Lok. 


"PRECISION GAGES - DIAPHRAGM. CHUCKS CONELOK 
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EXAMPLES OF ECONOMIES 


effected by combining different operations 
in a YODER Roll Forming Machine 


No. 12. Up to 80% saving in material cost by cold-roll 
forming, avoiding former heavy scrap loss 


Of all the methods available for cold-shaping flat rolled 
e cold roll forming machine offers the highest 

tion per man hour and the lowest conversion 

s often a good investment even when operated 


w days per month. 


reater importance than conversion cost is often 
g of weight which may be effected by design- 

strong box, tubular and other special struc- 
take the place of hot rolled angles, channels, 


Material savings up to 50% are frequently made. 


forming of hat shapes to make stator rings for 
es, up to 80% of the metal has to be cut away 


and discarded in order to obtain one ring. By cold roll 
forming the profile from strip, cutting to length, bending 
into rings and joining ends by welding, this huge scrap 
loss is avoided. Here is another example of how a Yoder 
cold Roll Forming production line may save scarce and 
expensive stainless steel, aluminum, brass and other 
metals. In such cases, the material savings alone may 
be many times greater than the conversion cost, even 
for relatively small quantities. 


Function, scope, and economics as well as mechanics of 
cold roll forming, are discussed in Yoder's 86-page 
illustrated book which will be sent on request. Recom- 
mendations and estimates for the asking. 


THE YODER COMPANY «© 5525 Walworth Avenue, Cleveland 2, Ohio, U.S. A. 


* COLD-ROLL-FORMING and auxiliary machinery 
* GANG SLITTING LINES for Coils and Sheets 
* “'PE and TUBE MILLS-cold forming and welding 


Octobe, 951 
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MAKE TEST 


fore establishing ope 


RUNS under actual 
rating 


production conditions be- 
procedure. pre-determine 


exact size and amount of abrasive, ratio of parts to 
abrasive, amount of water, amount and type of cleaner, 
and barrel rpm for best results. 


USE A CLEANER with a rust preventive agent when fer- 


rous parts are 


mediately after barre 


SEPARATE WORK FROM A 
production is small. 
screens where production is large. 


tumbled. Dry 
1-finishing- 


BRASIVE with hand screens, 
Use mechanized rubber-coated 
Magnetic oF non- 


and rust-proof parts im- 


when 


magnetic separators are also available. 


SCREEN TUMBLING 
close grading. 


ally wears grains down. 
form results. 


consistently uni 


ABRASIVE periodically, 
Grinding action within barrel eventu- 
assures 


Periodic screening 


to maintain 


ADD NEW ABRASIVE to the load periodically to compen= 


sate for loss of abrasive through gradual wear. 
f abrasive and parts at best prem 


keeps ratio Oo 
determined figure. 


SPECIFY Norton ALUNDUM* 


continuous 
is cutting 
action — f. 


Tumbli 

pling 
productive life g Abrasive for 


If yv ast, positiv » 

ment, let N you do not hay e cut — lor 

I e 1g, 

orton make test runs f barre g 
or yo 


tion. Wheth 
2 er or not y 
of Norton’s new t you have equipm 


I-finishing equip- 
inf 

Finishing with ALUNDUM Tux bie booklet “Barrel 
a um ing el- 


of practical hi 
ical hints, Ask your Norton 


sentative for F i 
or Form 501. Or write us di tributor or repre 
irect. 


NORTON 

co 
Worcester 6 

utors In All Principal Citi , Mass. 

ies 
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OTHER UNIVERSAL 
PRODUCTION TOOLS 


BORING CHUCK 


MIKRO-LOK 
BORING BAR 


—in cutting 


STANDARD 


costs with DRILL BUSHING 


SUPER-FINISH 
Universal Drill Bushings 


STANDARD 
There’s longer life in Universal Standard Drill Conte ee 
Bushings because the bores are Super Finished, These Supe 
tinished bores reduce tool breakage and drill wear, eliminate 
galling, have no sharp edges on which tools can hang 


up. Standard sizes available for immediate shipment e GRIPPIT 
niversal warehouses at 1060 Broad St., Newark 2, N. J., and 


9045 Sixth St., Kenosha, Wis., offer prompt sectional 


delivery and information. Cut production costs 


by specifying Universal Drill Bushings. 


IVERSAL ENGINEERING COMPANY 


FRANKENMUTH 3, MICHIGAN 


‘acilities available for special hardened and ground precision WEDGELOCK PRODUCTION VISE — 


arts made fo customer specifications. 
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of 
every kind 


WAUKESHA 


For a quarter of a century a closely- 
knit group of engineers and tool de- 
sign specialists has concentrated its 
technical knowledge and skill in the 
production of superb, longer wearing, 
high precision imserted blade reamers 
and allied tools. 


That’s the reason WAUKESHA Blades 
cut with a clean, smooth, positive and 
effortless shear that saves in horse- 
power, increases production and, 
faithfully and regularly, gives you 
more holes per grind. 


It's good, sound judgment to find out more about 
WAUKESHA TOOLS—the wide range of standard 
units and Waukesha Tool Company’s facilities to 
design and build cutting tools for your special needs. 
This new catalog just off the press is completely 
illustrated, descriptive, and planned for quick, handy 
reference. No charge. No obligation. Use the coupon 
or write, but send for it—today. 


WAUKESHA TOOL CO. 1428 ARCADIAN AVE. 
WAUKESHA, WISCONSIN 


WAUKESHA TOOL CO. 
Waukesha, Wis. 
Please send your new Reamer Catalog to 


NAME 


COMPANY 


STREET 


City STATE 
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High Speed Steg) 

Alloy Tool Stee! 
Full 1%” and } 
length units May 
cut to make 2 3 
4 gages... Alva 
accurate. No rejg 
tions. Long life alyni 


SPECIFY WIRE TYPE PLUG GAGH 
Carboloy 
or Chromium Plate 


of 2 million wires. 


Van Keuren Wire Type Gages are made to 
Class B accuracy +.00005” —.00000” on the 
Go units and + .000025” on the No Go units. 
Closer or wider tolerances can be supplied if 
desired. 


_ Catalog and Handbook No. 34 

This 208 page volume represents 2 years of re- 
search sponsored by the Van Keuren Co. 
It presents for the first time in history a simple and 
exact method of measuring screws and worms with 
wires. 
It tells how to measure gears, splines and involute 

serrations. It is an accepted reference book for 
| measuring problems and methods. 
| Copies free upon request. 


| Gh Ke .. 174 Waltham St., Watertown, Mon 
| Light Wave Equipment @ Light Wave Micrometers ¢ 


Gage Blocks @ Taper Insert Plug Gages @ Wire Typ 
Plug Gages @ Measuring Wires @ Thread Measuring 
Wires @ Gear Measuring System @ Shop Triangles ¢ 
Carboloy Measuring Wires @ Carboloy Plug Gage: 
USE READER SERVICE CARD; INDICATE A-10-134-2 


32nd YEAR 


Every mor acturer, 

design and production 

man should have valu: 
oble data. Sent quest. 


ADDISON [QUALITY] 


USE READER SERVICE CARD; INDICATE A.-10-! 


The Too! gineer 


means.. 
LE num handles. Prom 
H O S delivery from a 
FOOLS by Sight, Sound or Feel 
4 © Practically Indestructible 
(All sizes from 
= 


ABOUT | 
GH PRODUCTION TOOLING 


automatic CHUCKERS proutde 
7 FEATURES... nat SPELL FAST, 


CLOSE-LIMIT 
PRODUCTION 


ACCESSIBILITY . . . to all 


tooling 


VERSATILITY . . . for numer- 
ous Operations 


ACCURACY . . . maintained 
for long service life 


SAFETY . . . for machine, 
operator 


INDIVIDUAL TOOL SLIDES 
INDIVIDUAL Spindle Speeds 


AUTOMATIC CHUCKING 
. . both hands free 


The 7” chuck, 6 spindle, horizontal machine shown above has a production record that’s hard to 


beat . . . in automotive, aircraft and other industries. It combines in a single automatic indexing 
cycle such operations as turning, facing, drilling, tapping, threading, grooving, chamfering . 
if desired . . . and performs with great accuracy at highly profitable speeds. All operations are 
automatic except loading and unloading . . . and both hands of the operator are free for this duty. 
Automatic electrical and mechanical safety devices prevent damage when setting up, when 
5 loading is not within cycle time or when any motions are out of sequence. 
/ For processing pistons, gears, pulleys, bushings, pump bodies, etc., the Baird 76 H Chucker will 


pay its way thru high production per man hour, reduced rejects, lower labor cost and increased 
dollar earnings per square foot of floor space. If you require such repetitive production, ask Baird 
engineers for practical recommendations. 


He BAIRD MACHINE COMPANY PORT 


MATIC MACHINE TOOLS + AUTOMATIC WIRE & RIBBON METAL FORMING 
es * AUTOMATIC PRESSES * TUMBLING BARRELS 


6 BAS) 


= 
Welober 1951 FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-10-135 1354 


7 
and 
2,3 
Alvi 
Promp 
a 
res, 
| | 
| 


in 
reamer work 


of 
every kind 


WAUKESHA 


High Speed Stee! 
Alloy Tool Stee| 
Full 1%” and } 
length units May 
cut to make 2 3 
4 gages... Aly 
accurate. No 


WIRE TYPE PLUG Gaga 
Carboloy 
on Chromium Plate 


of 2 million wires 


| Van Keuren Wire Type Gages are made to 
| Class B accuracy +.00005” —.00000” on the 
Go units and +.000025” on the No Go units. 
Closer or wider tolerances can be supplied if 
desired. 


Catalog and Handbook No. 34 
This 208 page volume represents 2 years of re- 
search sponsored 7 the Van Keuren Co. 
It presents for the first time in history a simple and 
exact method of measuring screws and worms with 
wires. 
| Ic tells how to measure gears, splines and involute 
| serrations. It is an — 3 serene book for 
| measuring problems and meth 
Copies free upon request. 


THE Kee CO..,, 174 Waltham St., Watertown, Mon 


Light Wave Equipment @ Light Wave Micrometen ¢ 
Insert Plug Gages @ Wire Typ 
ug Gages @ easuring Wires @ Thread Meas 
32nd YEAR Wires @ Gear Measuring System @ Shop Trleages @ ‘ 
Carboloy Measuring Wires @ Carboloy Plug Gage 
USE READER SERVICE CARD; INDICATE A-10-134-2 


WRENCHES 


For a quarter of a century a closely- 
knit group of engineers and tool de- 
sign specialists has concentrated its 
technical knowledge and skill in the 
production of superb, longer wearing, 
high precision inserted blade reamers 
and allied tools. 


That’s the reason WAUKESHA Blades 
cut with a clean, smooth, positive and 
effortless shear that saves in horse- 
power, increases production and, 
faithfully and regularly, gives you 
more holes per grind. 


It's good, sound judgment to find out more about 

WAUKESHA TOOLS—the wide range of standard 
' units and Waukesha Tool Company’s facilities to 
design and build cutting tools for your special needs. 
This new catalog just off the press is completely 
illustrated, descriptive, and planned for quick, handy 
reference. Nocharge. No obligation. Use the coupon 
or write, but send for it—today. 


WAUKESHA TOOL CO. 1428 ARCADIAN AVE. 
WAUKESHA, WISCONSIN 


WAUKESHA TOOL CO. 
Waukesha, Wis. 
Please send your n:w Reamer Catalog to 


Every facturer 
design and production 

man should have ‘his 
able data. Sent upo equest. 


NAME 


COMPANY 


STREET 


ADDISON [QUALITY] tm 
City STATE 
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ABOUT IT 


autemattec CHUCKERS 
7 FEATURES ee THAT SPELL FAST, 


CLOSE-LIMIT 
PRODUCTION 


ACCESSIBILITY . . . to all 


tooling 


VERSATILITY . . . for numer- 
ous Operations 


ACCURACY . . . maintained 
for long service life 


SAFETY . . . for machine, 
operator 


INDIVIDUAL TOOL SLIDES 
INDIVIDUAL Spindle Speeds 


AUTOMATIC CHUCKING 
. . both hands free 


The 7” chuck, 6 spindle, horizontal machine shown above has a production record that's hard to 
beat . . . in automotive, aircraft and other industries. It combines in a single automatic indexing 
cycle such operations as turning, facing, drilling, tapping, threading, grooving, chamfering . 


if desired . . . and performs with great accuracy at highly profitable speeds. All operations are 
automatic except loading and unloading . . . and both hands of the operator are free for this duty. 


Automatic electrical and mechanical safety devices prevent damage when setting up, when 
loading is not within cycle time or when any motions are out of sequence. 
For processing pistons, gears, pulleys, bushings, pump bodies, etc., the Baird 76 H Chucker will 
pay its way thru high production per man hour, reduced rejects, lower labor cost and increased 
dollar earnings per square foot of floor space. If you require such repetitive production, ask Baird 


engineers for practical recommendations. 


BAIRD MACHINE COMPANY 


STRATFORD UT 


MATIC MACHINE TOOLS + AUTOMATIC WIRE & RIBBON METAL FORMING 
MACHINES « AUTOMATIC PRESSES * TUMBLING BARRELS 
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FINER DRILL BUSHINGS 


Three-fourths Million Stand- 
ard and Special Size Inven- 
tory . . . Highest Quality 
Steels . . . Perfect Design 
and Engineering . . . Faster, 
Reliable Service. 


THAT EX TRA Act VALUE 


ACE DRILL BUSHING CO. ‘ 


FOUNTAIN AVENUE LOS ANGELES 7 
HOllywood 9-8253 | 
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SPECIAL, HIGH-PRECISION 
HIGH-SPEED STEEL & CARBIDE TIPPED 


FULLER TOOL a7 


4000 WEST ELEVEN MILE RD. x 
BERKLEY, MICH. LINCOLN 2-5600 


USE READER SERVICE CARD: INDICATE A-10-136-2 
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DRILL HARDENED STEEL WITHOUT 
ANNEALING WITH “HI-ROCKWELL" priiis 


Every toolroom needs Champion “Hj. 
Rockwell” drills. These tools dril! pre. 
cision holes in steels testing C-40 to C.¢g 
Rockwell quickly and without annealing, 
Ideal for reworking tools and dies. they 
actually cut a curled chip! THEY CUT?/! 


Some sales territories open. 
Available in standard sizes—from stock of: 


CHAMPION TOOL CO. 


24060 Orchard Lake Rd. Farmington, Michigan 


We also are the 
manufacturers of the Nu-Mikro piston grooving tools 


USE READER SERVICE CARD; INDICATE A-10 a 


DYKEM STEEL BLUE 


STOPS 
LOSSES 


making dies 
& templates 


Simply brush on right 
at the bench; ready 


blae background 
makes the scribed layout show up in sharp relief and at the 
same time prevents metal glare. Increases efficiency and sccuracy, 


Write for full information 
THE DYKEM COMPANY, 2303D North 11th St., St. Louis 6, Mo 


__USE READER SERVICE CARD; INDICATE A-10-136-4 


For sixty years, Walker has specialized in the designing 
and production of magnetic holding devices. Toda 
Walker produces a complete line of magnetic chucks and 
designs special chucks to meet unusual holding problems 
Standard Electro and Permanent Magnetic Chucks . - 
Vacuum Chucks . . . Special Applications for various hold 
ing problems . . . Demagnetizers . . . Magnetic clutches 


Ss. WALKER co.1 
WORCESTER 6, MASSACHUS 
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s really big news... this new “XL” Bond! 


is the name of Chicago Wheel’s remark- 


g wheels especially made for carbide tool 


Md cutter grinding. 


XL” wheels 


Bnd cutter sizes and steel backs. They’re de- 


gned for efficient, economical, rough and fin- 


Bh erinding... offhand or precision automatic. 
| they're already proving themselves on the se 
ib, helping to keep the nation’s carbide tools y: 


utters in first-class shape for the mobiliza- 


son program 


her Ist for Chicago Wheel! 


WRITE NOW! 


WH 


| 
101 Wes: Vonroe Street, Chicago 7, Illinois 


OFF ES 


tober 951 FOR FURTHER INFORMATION, USE READER SERVICE CARD 


» new line of silicon carbide vitrified grind- 


send for literature and engineering report on the 
XL” Bond Silicon Carbide Grinding Wheels. 


CHICAGO 


FOR 
AND GUTTER 


come in the most popular tool 


XL” is umexcelled ... and an- 


NEAREST THING WE 
KNOW 70 A 


DIAMOND WHEEL 


CHICAGO WHEEL & MFG. CO. Dept. TE 
1101 West Monroe Street, Chicago 7, Illinois 


Firm 


Address .. 


City .... Zone. State 
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The ‘DIMENSIONAIR” Air Gage — 


IS calibrated accurately over its entire range 
IS set accurately with only one master 


HAS « range of .003” with 2500 to 1 magnifi- 
cation 


HAS much longer plug wear 


HAS greater plug clearance so that the same 
plug can be used on both rough and 
finished dimension 


INTERNAL 


\ 


Acme is equipped to handle gl 


EXTERNAL 
REMAINS stable for long periods of time e crust F FO a 


ESS methods and modern equipmer, 
@ CENTERL will do the job for you fase 


TWIN DIS 
SURFACE 


types of precision grinding, Ey 


Yes, let's get it 
straight, the Dimen- 
sionair uses its own 
operating principle 
and new mechanical 
devices which do 
away with the limi- 


~ hone Bndustrial ompan 


previous types of air Makers of Standardized Jig & Fixture Bushings 
gages. ae 200 N. LAFLIN STREET @ CHICAGO 7, ILLINOIS 


THE SERVICE SHOP TO INDUSTRY FOR MORE THAN 25 YEARs 
USE READER SERVICE CARD; INDICATE A-10-138-2 


better, more economically,Acm 
also offers a flat lapping service 
that can finish surfaces to within 


millionths. Write for detail 


,, ACTUAL SIZE 
x 744" x 81," 
WEIGHT 1734 LBs. 


For quick, accurate, on-the- 
spot hardness testing, reading 
directly in the Rockwell scales. 


FEDERAL DIMENSIONAIR 


PROVES ITSELF 


Why not find out to your own satisfaction what 
the Federal Dimensionair will do for you! Put it 
to work — discover how the exceptional measuring 
range of .003” lets you gage irregular shaped and 
tapered holes. Oil or coolants won't affect the Dimen- 
sionair: grit and dirt won't clog it: rough handling 
won't harm it. 


PORTABLE 


HARDNESS TESTER 


Flat and round bars, sheets, tubing and wire are 
tested on the spot without cutting off specimens. 
Punches, dies, cutters, saws and odd-shaped pieces 
gre tested before and after heat treating. U d by 
metallurgists, inspectors and heat-treaters. Sizes for 
work 1” to 6” round and flat. Send for circular. 


“See Ames Tester demonstrated at 
Metals Show (Detroit) Booth A152 


Find out how the Dimensionair can do all this 
and more — ask our nearest representative to show 
you the Federal way to better, more positive air 
gaging, or write to us for complete information and 
prices. FEDERAL PRODUCTS CORPORATION, 
1910 Eddy St., Providence 1, R. I. 


He 


RY 0/4 Largest of indicating 
% _ type gages . . . exclusively. 
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AMES PRECISION MACHINE WORKS 
Makers of Precision Bench Lathes & Milling » chines 
WALTHAM 54, MASSACHUSETTS 
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P-5101 | 


P-1766 


CISION 


P-2652 


lt peys. off in terms of fi nishe 


4 No. 79 


POPE MACHINERY CORPORATION 

] ESTABLISHED 1920 
. 261 RIVER STREET « HAVERHILL, MASSACHUSETTS 
BUILDERS OF PRECISION SPINDLES 


 AARK REG. US. PAT. OFF. 


Ovtohe - 
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LOOK in this BOOKLET 


when you’re 


A-L OFFERS YOU 
Complete Service 
for Modern Tooling 


By “complete” is meant 
that Allegheny Ludlum 
produces the full range 
of modern cutting tool 
materials, hence is in 
position to know and 
recommend the type best 
suited for any stated pur- 
pose. Unbiased content 
makes the 8%” x 11” 
booklet, shown, all the 
more valuable. Specify 
its title, “Cutting Tool 
Materials.” 


ADDRESS DEPT. TE-22 


You should have a personal copy of 
this 36-page booklet close at hand, if 


you are continually running into new 
cutting problems. Use it as a guide to 
quick answers to scores of possible 
questions such as: 

“Should we use Carbide on this job? 
What grade?” ... or, “How about tool- 
ing up with Cast Alloy for that other 
run?” ... or, “Can we cut this extra- 
tough stock fast enough with our usual 
grade of High Speed Steel?"’ 


For complete MODERN Tooling, call 


Allegheny 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


INDICATE A-10-140 


This booklet in no way replaces, b 


does supplement, what you can leart 


by practical experience or what you «0 


gain by calling in an A-L tool engineer 


In compact form and quite impartial 


the booklet presents the basic facts tn 


enable you to speedily c 


suitability of various tool mat 


specific uses. Send today fi 
copy. 
@ Allegheny Ludlum Steel 
Henry W. Oliver Bldg., Pittsb 


FINE: 


Tool 


There is no obligatio: 
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Vlach 1 ne Screw Card Machine Screw Taps are 


available in carbon steel cut 


thread and high speed steel 
4. \ S) cut thread or ground thread. 


Double-Checked 
to give you 


Double protection at ordinary cost 


ne asked you where taps get their 

inspection, you’d probably answer: 

the factory where they’re made.” In 

ase of ordinary taps you’d be right. But 

i'd be dead wrong about Card Taps. Be- 

t times and places unknown to us, 

the Pittsburgh Testing Laboratory buys 

card Taps on the open market, tests them 
roughly and certifies the results. 

[hat means double the protection you 

get with run-of-the-mill taps — yet Card 

Cerlified* Taps are right at ordinary price 


You can always count on prompt, helpful 
ice from your nearby Card Distributor. 
Contact him for Card Machine Screw Taps 
and other Card Taps and Cutting Tools. 


ery 


The Corlified 
Culling Foots 


esting Laboratory 
w PLATES 


CARD 


MANUFACTURING CO. 


Mansfield, Massachusetts 
DIVISION OF UNION TWIST DRILL COMPANY 


*by the Pittsburgh T 
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Also mokers of DIES TAP WRENCHES 
KS 
STOC 
~ 


SIMPLE, POSITIVE, CAM-ACTIO 
FOR NEW HIGH THREADING SPEEDS 


\ PULL-OFF TRIP 
/) 


STRONG DOUBLE ARM Drivé 
TAKES TORQUE WITH M NIMUM 
FRICTION 


FRONT END POSITIVE TRIP 


STYLE DM 
X-RAY VIEW 


ERT CHASERS 
PROJECT FOR a 
THREADING 


BUNTING SPRING 
FOR SMOOTH STARTS 


POSITIVE CAM ACTION 
OPENS AND CLOSES. 
NO CHASER SPRINGS 


PULL-OFF SPRING 


ALL WEARING PARTS 
HARDENED AND GROUND 


The Majority Producers of Screw Machine Products Prefer H& G Die Heads Because 


(1) Positive tripping opens chasers at exact length of thread. 
(2) Simple way of changing chasers. Operators do it without aid of set-up man. 


(3) The same set of chasers can be used in many sizes and styles. This, together with low cost of chases 
simplifies and reduces inventory. 
(4) High quality of threads, smooth finish and accuracy to Class III fits. 
(5) Difference in low cost insert chasers and conventional types . . . accounts for large part of the profit on 
highly competitive jobs. 


SIZES AND STYLES FOR ALL TYPES OF MACHINES ON WHICH THREADS ARE CUT 


STYLE DMS 


; STYLE MM STYLE DM STYLE TM 

tr? For threading on multiple spindle au- For cutting threads on turret lathes, Especially designed for cutting threads For superior quality | sper-cu! Pr 

cal tomatics, viz.: Gridley, National hand screw machines and similar ty at new high speeds on Brown and threads. Chasers rec at a de ro 

7 Acme, New Britain, Cone, Greenlee, machines which ROTATE the oan- Sharpe automatics, Cleveland single rate. Die head open tantly wt 
Davenport; any machine that RO- piece, holding the die head STA- spindles, etc. Positive, instant trip- exact length of thre 2, 
TATES the die head—chucking ma- TIONARY. ping and long-run dependability at no tell-tale marks or thread 
chines, bolt threaders, drill presses, etc. high indexing speeds. 


“SELECTING PROPER DIE HEAD FOR THE JOB” 
Check and Mail For Literature STYLE STYLE DMS [STYLE DM STYLi ™ 


Manufactured by THE EASTERN MACHINE SCREW CORPORATION 
24-44 BARCLAY STREET, NEW HAVEN, CONN. 
GENERAL PURPOSE DIE HEADS. THREADED RODS. THREADING MACHINES 
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Case Facts on This 
Grinding Operation 


Production— 


Work is held to .00005” for 
flatness .. . and parallel to 
within .0005” — with a sur- 


Uniform flatness of work as 
ES L 


it comes from the grinder 
eliminates necessity for a 


subsequent lapping opera- 
aa iameter of end tion. 


/ plates is 3%”x.561” 
/ thick — practically « Parts come to the grinder 
solid area. with .002-.003” overall stock 


for final grind. Production is 
180 finished pieces per hour 
— a total of 360 surfaces. 


Grinder is equipped with a 
filter unit to remove all for- 
eign matter from the coolant. 


No. 226 — 23” Besly Double 
pindie Wet Grinder equipped 
with hydraulically - oscillated 
ndexing type fixture and hy- 

c infeed on the spindles 


In grinding cast iron cylinder end plates for 
NORGE REFRIGERATORS, this Besly Grinder turns 
out more finished pieces per hour than any equip- 
ment used previously. At the same time, the work 
is finished so accurately that a subsequent lapping 
operation has been eliminated. Such outstanding 
performance pays off in lower production costs for 
an improved product. 

Whatever your product —if precision-ground surfaces 
are essential — Besly may be able to point out how 


increased production can be achieved at lower unit cost. 
Consultation with a Besly engineer does not obligate you. 


BESLY-TITAN WHEELS! Ask for a copy of this new Besly- 
Titan booklet of abrasive wheels and discs—a valuable source 

} of information on modern grinding abrasives—up-to-date— 
authoritative. Write for your copy today! 


WRITE TODAY! 


Mydraulica 
Grovlic infe 


tote of os 


lated indexing-type fixture — with hy- 
n the spindles — is adjustable to change 
hons 


TAPS — the Twist O#1tts™ ABRASIVE WHEELS GRINDERS thar 
world's most AND REAMERS AND DiStS—~ reduce costs on 
accurate tap —Complete tine individually formu every type ef 
for every need loted for your job surface grinding 


CHARLES H. BESLY & COMPANY FACTORY: BELOIT. WISCONSIN 
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WHY IT PAYS TO STANDARDIZE on 


WALES 


SHEET METAL EQUIPMENT 


; @ In practically every sheet metal fabricating plant or de. 
weiss SHEET METAL FABRICATOR provides rapid interchangeability partment there is a need for Wales Machinery and Equip: 
or punching and notching. Work from blue prints or opera- a . 
tion sheets. No Templets Required. Write for Catalog 10-A. ment. Standardizing on this versatile line assures the exact 
type for various operations. 

For example, hole punching and notching operations may 
be performed on either the Wales Fabricator or on the 
Wales Twin Column Press with Wales Hole Punching and 
Notching Units. Depending on the number of parts and 
the size and shape of the work, one piece of Wales Equip- 
ment is more efficient and economical than the other. 

To fully determine which Wales Equipment is most ap- 
plicable to a particular type of work, call on Wales Engi- 
neers who have years of experience in the most economical 
way to fabricate sheet metal parts. Yes, make it standard 
practice to call on Wales Engineers FIRST for their valu- 
able suggestions. 


WALES-STRIPPIT CORPORATION 


GEORGE F. WALES, Chairman 
393 PAYNE AVE., NORTH TONAWANDA, N. Y. 


Between Buffalo and Niagara Fal 


WALES-STRIPPIT OF CANADA LTD., HAMILTON, ONTARIO 


Specialists in Punching and Notching Equipment 


WALES DRILLING MACHINE is specially designed to meet the exacting 
requirements of locating, drilling and reaming holes in mate- 
rial of practically any length and up to 36° wide. Write for 
Catalog DM. 


WALES TWIN COLUMN PRESS 
features simplicity of de- 
sign that fulfills the engi- 
neering axiom -“building 
it simple builds it berrer™. 
In many cases, this press 
eliminates the necessity 
of a die set. Write for 
Catalog TC. 


TRU-EDGE CONTOUR SHEAR cuts 
and trims irregular shapes 
and circles and also beads, 
tigidizes, forms and 
flanges. Ideal for accu- 
rate, short run work elim- 
inating prohibitive die 
costs. Send for Catalog TS. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-144 The Tool ‘.nginett 


i 
4 
4 
« 
3 
144 


comes production- 


a production rate of 1280 PCS. PER HOUR 


hollow milled from square section and threaded 


on this HARTFORD SPECIAL 
AUTOMATIC 
DRILLING 

& TAPPING 
MACHINE 


WRITE FOR BULLETIN NOW! 


Hartford Special also makes - 
these production machines 
: 


u 
THE HARTFORD SPECIAL MACHINERY CO. 
SUPE SPACERS Automatic THREAD ROLLERS DIE POLISHERS HARTFORD 12, CONNECTICUT 
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Bulletin 241 describes the most 
efficient method of producing 
chassis and similar work in short 
runs and semi-production runs. 
Repeat runs of 5 to 1,500 pieces 
and single runs of 50 to 5,000 
pieces are economically produced | 
on the Wiedemann R4A.-4I1P. 
Write today for bulletin 241. 


THE WIEDEMANN METHOD permits you to: (| 


Keep up with engineering changes with 


out materially affecting production sched: 
ule; (2) Keep tool inventory low; (3 


Produce quantities in accordance with 


sales requirements; (4) Produce accurate 
work with inexpensive tools. 


“THE WIEDEMANN METHOD” through the 
elimination of expensive punch and de 
set-up and work location methods, pro 
vides an efficient means of piercing singe 
pieces, and semi-production runs, regatt 
less of repeat frequency. 

Machines available for piercing shed 
and plate up to 1%’ thick, up to 120 
wide x 200” long. 


Wiedemann 
PUNCH PRESSES 


WIEDEMANN MACHINE COMPANY | 
4245 WISSAHICKON AVE., PHILADELPHIA 32, PENNSYLVANIA 
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ir job and in the correct heat treatment for 


e Steels are designed to meet your every 


requirement. They are made to exacting ana ci LE = A | VY Sey 


and inspected by magnaflux, reflecto- 


1 deep etching to insure First Quality STEEL COMPANY 


grades are available in bars and forgings. 


les representatives will be glad to work LATROBE, PENNA. 


in selecting the best grade for your 


COLONIAL STEEL DIVISION - ANCHOR DRAWN STEEL CO, 


1 performance. 


Booklet ''Die Steels for 
Hot Work’’ sent on request. 
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UNIVERSAL PANTOGRADE 
DIE SINKERS 
Greater Economy in 
Producing Dies and Molds up to NOOkEN 


GREATER 


The pantograph system 
permits two and three 
dimensional milling at 
1:1 ratio and reductions 
or enlargements from 
1:1.5 to 1:4. The machine 
is converted to a plain 
Vertical Miller by simply 
locking spindle head. 


The parallel guiding mecha, 
and the pantograph p 

freely on roller and ball bearig 
This provides the del 

“feel” of the cutter action 
finger-tip control, that prodys 
the high dimensional accy 
and excellent surface fing 


VERSATILITY 


The usefulness of! 
KF 1 for machir 

at a 1:1 rat 
broadened by the ma 


GREATER ECONOMY 


Masters or patterns of 
geometrically defined 
shapes can be made 
from sample parts or 
drawings. Dies are 
produced in a single 
set-up by using either 
the incremental 
horizontal feed or the 
automatic depth feed 
method. This 
eliminates extensive 


accessories availat 
Rough Milling Spinds 
holds cutters uy 

11/2” diameter a 
increases cutting capaci 
Four position 
head bracket forr 
milling and extension 
cutting area. 
attachment for fort 
cylindrical, tapere 
spherical shapes. Opt 
contacting device wie 


hand finishing 
operations. 


rough milling. Line millig 
device for roug! 

finish milling 

longitudinal 4 

transverse 


Model KF 1 
Universal Pantograph Die Sinker 
with optical contacting device for rough milling. 


Other Deckel Machines for Tooling and Produtw 


UNIVERSAL MILLERS 
2 DIMENSIONAL ENGRAVERS 
3 DIMENSIONAL ENGRAVERS 
UNIVERSAL TOOL & CUTTER GRINDERS 


CORPORATI ON Your source for all Precision Machine Tools- 


from Small Bench Lathes to Large Boring Mill 


COSA 


IN DETROIT AREA contact DETROIT-COSA CORPORATION, 16923 James Couzens Highway, Detroi! 35, *° 
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MAKEPEACE 


for 


Carbide Tip Brazing 


| | 
| 
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Four years ago, Makepeace introduced their laminated Tri-Metal shim strip 
as a labor-and-money-saving method of tipping carbide cutting tools. This com- 
bination of cushion metal centered between two layers of brazing solder is now 
widely used in industry as the ideal method for bonding carbide tips, in all shapes 


and sizes. 
P Along with our regular production of flat stock, we now offer as an addi- 
if tional service . . . the stocking of copper-centered shims in an assortment of 


twenty-six of the most called-for sizes. These are available for prompt ship- 
ment in your choice of .020 or .025 in thickness. 


a Write for prices on strip in coils or individual sizes and assortments. Our staff 
| . of thoroughly experienced engineers, metallurgists and consultants is at your 
service at all times to assist in working out your particular problems. 
D. E. MAKEPEACE COMPANY 
Laminated and Solid Precious Metals for Industrial Use * Fabricated 
- Parts and Assemblies * Bar Contact Material * Precious Metal Solders 
: MAIN OFFICE AND PLANT, ATTLEBORO, MASSACHUSETTS 
F SALES OFFICES 
NEW YORK CHICAGO LOS ANGELES 
Bttober. 51 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-149 
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yar-Schultz tools... 
your chief aid 


to screw machi 
PRODUCTION 


15 screw machine tools...an ever growing | 
for the toughest jobs! 


You are fully aware that your screw machines are bujl 


to deliver vast quanttie s ol fine quality Parts In a giver 


time period. You also know that delays due set-up 
difficulties and failure to hold expected tolera 


CES Car 


stand in the way of profits. Boyar-Schultz Screw Mag 


Tools are specially designed to he Ip get full quality 


as well as full quantity production. Because our 


experts 
KNOW the operators’ problems they are constantly 
working to develop tools that make the more 
difficult jobs, profitable operations. To get top quality : 
to hold down costs, it will pay you to use # 
Boyar-Schultz Screw Machine Tools. 
Boyar=-Schultz corporation 
2105 Walnut St., 401 Broadway, 


Chicago 12, Ill. New York 13, N.Y. 
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ONLY ERICKSON Speed Indexers 


give you 


4 


Designed to Speed Up CAN BE USED IN ; ; 
The XPEDITOR is the latest development in portable 


and simplify Position- 
ing and Holding Op- 


erations. Horizontal or Vertical Positions 
high speed abrasive belt grinders. Instantly adjus 
Indexer Prices Start at Only $275.00 able to any angle to give operators full view and 
Speed up those time consuming index NEW : ipped to do line 
jobs, bring productive costs down. Look control . . . swivels 360 Equipp 
at these exclusive Erickson Features: P . laten grinding and 
of 3-POSITION contact, free belt and precision platen grinding 
or hydraulics. ichi ; nd clean-up 
2. Longer Spindle Bearing for rigidity— INDEXER contour polishing. Speeds deburring a 
accuracy. ; | j ii fj or automatic 
3. Easy adaptability for automatic jobs; also used with or Tixtures 
eration—micro switch can be use Now, Operations re oranteed ‘0 
directly with plunger pin which en- quiring 3 divisions feeding os @ production unit. . . gu , 
gages index plate. 20°) can be done ; ivi lletin X 
4. Adjustable to 4,6, 8,12, 24 positions. faster, at lower cost, increase productivity. Write for bullet 
5. 400 series adaptable up to 50 po- with easily adapted 
sitions. Erickson 3-Position 
6. 600 series adaptable up to 100 po- Indexer! 
sitions. 


WRITE TODAY FOR CATALOG F 


ERICKSON TOOLS DIVISION 


2316C Hamilton Ave. Cleveland 14, Ohio | NDERS 
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Yes, only GREENFIELD with its GEOMETRIC 
Division manufactures in its own plants, 
a complete line of Cutting Tools plus Gages! 
Yes, only GREENFIELD could duplicate the 
above tooling and top it off with all 
necessary Gages. 


REGULAR STOCK ITEMS 


Copacity 
From To From ° 
TAPS and COLLAPSING TAPS... 0-80 8'%4''-8 #80 
DIES and DIE HEADS........... 0-80 6''-7 7/0 


Buy roots with CONFIDENCE sur GREENFIELD roous 


IGREENFIELD TAP AND DIE CORPORATION 


GREENFIELD, MASSACHUSETTS 
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You Can Tighten Your Grip on Production 


> 


These giant jaws, 
made from Vega (Air-Tough) Tool 
Steel, grip 13 round steel billets 
during rough turning in the largest 
machine of its type. Steady, uninter- 
rupted production in the operation 
depended largely on quickly finding 
the right tool steel. 


The company had been using an oil- 
hardening steel for jaws in normal- 
sized machines. But when the new 
giant came along it was a different 
story. Now a steel was needed that 
would harden uniformly, and througs 
very heavy 


Carpenter Matched Set Method, the 


rections. By using the 


For your convenience, Carpenter carries warehouse stocks in principal cities throughout ! 
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with This Method 


company was right the first time in 
selecting Vega...and saved costly 
experimenting with different tool steels 
More important, production manage- 
ment was able to put the jaws in 
operation, knowing they could depend 
upon heavy production schedules 
being maintained. 


This workable Method offers your 
plant more advantages than accurate, 


simplified tool steel 
help you make machine 
productive. It can doa lott 
treating a ‘‘routine’’, tr 
cedure. It can hold ye 
inventories to a minim 
how, why and where it 
you. Write for the new 

to Get Better Tool and D 
ance THE CARPENTER 
CO., 154 W. Bern Sr., 


Export Department: The Carpenter Steel Co., Reading, Pa. CARSTEELCO 


7; 


More than top-grade steels. . 


to keep tooling and production o 


a Methe 
schedule 
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‘TOOLROON CHECKING. 


lomparawe Division NONES 


With Jones & Lamson 
Optical Comparators 


* They meet the requirements of toolroom, labor- 
atory and production inspection. 


* They precisely measure height, depth, lead or 
spacing, as well as angles to degrees and minutes. 


* They compare intricately contoured parts with 
a master outline — and measure the amount of 
error. 


* They are convenient to operate, easy to set up 
and read direct — without computation. 


* They will photograph the enlarged shadow and 
record its relationship to a master chart. 


* They will operate under normal lighting condi- 
tions. No dark room is needed. 


* Several persons may study the shadow at the 
same time. 


* They will inspect and measure surfaces, as well 
as profiles, of objects such as type faces, stamping 
dies, punches, worn tools, etc. 


MACHINE COMPANY 
Springfield, Vermont, U.S.A. 
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PASSED INSPECTION VERSATILITY 


Machine Tool Craftsmen Since 1835 
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Jones & Lamson Opti mM] models 
and si We shall be i to send a oe 
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Tool Engineers Handboo 


A massive reference covering all mechanical processes employed 
in engineering raw materials into finished products 


2150 pages . . . over 1500 illustrations . . . written by 144 authorities ... 
brings together definitions, procedures, tables, charts, symbols, for which you 
might otherwise consult a number of scattered sources. 


Over 24,000 men are now 
using the ASTE Handbook 


Please send the “Tool Engineers’ Handbook” to the address below: 

Payment enclosed in the amount of $.... eae . Orders shipped to Canadi 
will enter the country duty and tax free. Remittance may be made in Canadian funds # 
the same prices. Shipments to other countries are subject to import regulations 


ORDER 
YOURS 
NOW ! 


Name 
Chapter (if member) 
Business Title Firm Name 


Street Address 


PRICE 


Member ...........$11.00 Remittance payable to the Society must accompany order. Do not send curr "cy _ 
Non Member $15.00 this order coupon or a facsimile to: American Society of Tool Engineers, Dep 3 10m 


Puritan Ave., Detroit 21, Mich. 
IMPORTANT—In order to obtain the special, member price of $11, orders mt be # 
to the Society. 
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(TUNGSTEN CARBIDE) 


MEETS 
VERY REQUIREMENT 


CLEVELAND 
Tapper vores 
Two 20 


> 
A A 


Operating at 100% efficiency, the CLEVELAND Tapper 


READER we designed for munition makers taps two 20 MM shells per ts 


SERVICE CARD; INDICATE A-10-155-1 
machine stroke at the rate of 1180 pieces per hour. It uses a =. 
stroke of 42” cutting at a spindle speed of 420 RPM at 68 
SFM with a tapping cycle of 36 turns or 5.1 seconds plus 1.0 


second for the table index, making a total work cycle of 6.1 


seconds for the two shells. 


Other CLEVELAND models are producing such vital defense 


items as 3.5 rocket bodies . . . 90 MM shells. In many plants : 
throughout this country and abroad CLEVELAND Tappers 

WITH are reducing production costs and saving priceless man hours. ts 

R U T 4 RA A | A semi-skilled worker equipped with a CLEVELAND Tapper 3 e 

engineered to the job becomes a skilled operator aa: 

GUSHER TH CLEVELAND FIRST 

_ MACHINE TOOL — if you need to perform any of these 5 
Lz COOLANT PUMPS operations: Tapping . . . Threading 
. Drilling . . . Spot-facing .. . 
that machine tool builders Reaming.. .Chamfering. Cleveland 

t vy, “Gusher Coolant Pumps ith 

factor in cutting cost of engineers can help you with your F 


problem, show you how to effect 
economies in these operations. 


. Write for Q 


your copy of the Cleveland Production 
Tapping Guide and a copy of Catalog : 


HE EVELAND TAPPING MACHINE CO. 


AUTOMATIC STEEL PRODUCTS, INC. 


ition 


outstanding character- 
o every Gusher Pump, pre- 
eavy-duty ball bearings, 
{ drip-proof motor, lower 
iption when throttled, no 

king. Your Gusher Pump 
longer service with mini- 
ince COST. 


'GUSHER Modern Pump for Modern 
\achine Tools 


RUTHMAN 


* 
MAC 4INERY CO. CANTON 6, OHIO 
) READING RD., CINCINNATI, OHIO 
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L_ sitting Saws Are you responsible for 

; purchase or specification of cut- 
ting tools—or wear and abrasion- 
resistant parts? You'll find the Gorham 
Tool Catalog a helpful time saver! 
120 pages, packed with useful in- 
formation, describe and illustrate the 


complete Gorham line—PLUS an in- 
: : formative section of Engineering Rest Bina 
ides 
a Data. Request your free copy on com- 
Spec 


pany letterhead. 
We also offer the service of Gorham 


Carbide Tipped : field engineers, whose counsel in specification and 

Is design for special tooling problems is yours for the ask- 

ing. Their recommendations are backed by Gorham’s 
Inserted 25-year background in tool design, manufacture and 


Blade heat treatment. Write for the name of your nearby 


Cutters Gorham representative. 


Gerben TOOL COMPANY 


14407 WOODROW WILSON DETROIT 3, MICHIGAN 


Rolls & Sitters 


Ground Cutoff Blades 
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TO OBTAIN FURTHER INFORMATION ABOUT 
ADVERTISERS, TRADE LITERATURE OR TOOLS OF 
TODAY APPEARING IN THIS ISSUE OF THE TOOL 

ENGINEER, USE THE HANDY READERS SERVICE the speed of the operator limits the 


912's riveting speed. Completely automatic 
A push an the foot pedal automatically 


CARD ON PAGE 115, feeds, inserts and clinches the rivet 
2 DOES WORK OF SEVERAL MACHINES 
Quick change rotary hopper and race- 

No Postage Needed | way makes the 912 adjustable in 5 to 10 
minutes to set different size rivets. Adjust- 
able anvil height and 12-inch throat pro- 
vide further versatility. 

SAVES ON MAINTENANCE . 

The 912 is massively built to stand the 
shocks of constant use and is designed for 
quick, easy servicing and parts replacement 


The old reliable . . . If 
your assembly calls for 3/16" steel tubular 
WHO Wm. H. Ottemiller of rivets or smaller, of %" lengths or less, ask us to 
show you how the 912 can cut your fastening 
> costs. Send a sample of your problem assembly 
(or blueprint) for a free fastening analysis. 


FREE CATALOG 
contains valuable eng 
neering information and 
rivet specifications plus 
illustrated descriptions 

of 26 Chicago Auto 
matic Rivet Setters 


catalog items see your 


loved Distributor. & MACHINE CO 
Co., 9619 West Jackson Boulevard, Bellwood Iiline’ 
Wa H YORK, PA. Branch Factory: Tyrone, Pa. 
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CUTS COSTS 3 ways" 

~ 

WHEN ARGS | 


3 


t Delta 14-inch drill presses, and fitted them 


4 


CUT THEM ALL 


Faced with problems of machining out-of-the 


ordinary materials, many shop superintendents 
and tool engineers have found the solution by 
adapting low-cost, high-precision Delta wood 
and metal working machines. Here are typical 
examples: 


National Scientific Products 


Co., Chicago, built a special 
heels, to cut wafer-thin quartz crystals for 
instruments Side-mounted, pivoted drill 
ictuated by a hydraulic-cylinder power feed. 


bricant splashing 


i 
| fir 
Cutting Formica 


Boothcraft, Inc., Jamestown, N. Y., cuts Formica for 
restaurant counter and table t ps on Delta Unisaws. Booth- 
craft also uses Delta disc sanders for finishing the edges of 


sheets of Formica, which has a hardness appreaching steel. 


Theres a Delta Power Tool for Your Jo b- 


WOOD OR METAL WORKING 
53 MACHINES — 246 MODELS — MORE THAN 1300 ACCESSORIES 


LTA DELTA POWER TOOL DIVISION 
Copper Tubing ckwell 
lilwaukee, fitted an adjustable reel to a Delta . we " 


tO Cut Copper tubing to length. Reel cuts MANUFACTURING COMPANY 


] 


ind labor costs, and permits under-bench 


611L E. VIENNA AVENUE «+ MILWAUKEE 1, 


ty of sizes 
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Deburring with NOBUR tool 


on drill press reduces 
production costs... 


deliveries! 


MEMO 
Cf? 


| sore 75% 


time ou Of. 


lin cut sald 


Vi 


an 


FG. CO. 
> OUTLINE 
|\TuRRET| BORE $ FACE PER PRINT | 
Z | STRAQOLE Mihi PER PRINT | 
3 JO HOLES LINE DRILL 6 
LE~BURR HOLES 
NOBUR NOBUR HOLES 
3 TOTAL 5 


7 VICTORY BLVD. 


USE READER SERVICE CARD; 


FINGERS 


must be saved- 


Operated by 
Compressed Air 


For further information, write or wire today 


NOBUR MANUFACTURING COMPANY © 


BURBANK, CALIFORNIA 


INDICATE A-10-158-1 


30 Pres-Vacs cost 


than the overage cost of 
only one press accident. 


SAFETY FEEDERS 


® Blanks are fed from a distance of 14 inches 
® Eliminates need of putting fingers under press ram 


» BOOST PRODUCTION 20% TO 100% 


— Reported by users 


> ELIMINATE DIE BREAKAGE 


— Assures Feeding Blanks One at a Time 


>» CUT INSURANCE COSTS 


— Fewer Accidents Mean Lower Premiums. 


Littell Pres-Vac Sofety Feeders are made in Single and Multiple 
types in o variety of cup sizes and styles. 


F.J. 


MACHINE CO. 


AIR DIVISION - 
a RAVENSWOOD AVE., CHICAGO 13, ILL. 


— District Offices: Detroit and Cleveland — 
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HAVE YOU HEARD 
ABOUT THIS NEW 


METAL CLEANER? and rast 
IT CAN SAVE 


MONEY FOR YOU 


Oakite Compound No. 33 removes oil af the same tim 
that it removes rust. And at the same time, it prepares 


metal for painting. 


It’s a great soak cleaner for steel, cast iron and alumi. 


num; and great for hand-swabbing on metal surfaces 
too large to be soaked in tanks. It frequently eliminate 


pickling operations on moderately rusty steel 


FREE 


write to Oakite Products, 


York 6, 


For a copy of Folder F7993 “New metal 


cleaner removes oil and rust in one operatin 
Inc., 58 Thames St., New 


Technical Service Representatives in Principal Cities of U.S. & Canad 


AKITE SPECIALIZED INDUSTRIAL CLEANING 
MATERIALS METHODS SERVICE 
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...TO SAVE MONEY 
we. ON PRODUCTION DRILLING 


MEYCO 


Carbide Inserted Bushings 
live longer, cost less 
in the long run. 

Here is a bushing that combines! 
best features of stee! and card 
the protection of stee! and the 
life of carbide. Firs 
higher than ordinar 
their life: many, man 
In addition to such 
Meyco bushings in 
drills and reamers, | 
work for a longer 
save on machine-d 
non-productive man 


*PATENTED 


PUMP MAKER SAYS 

setup where four h« 
limit of plus or min 
spacing. After 
parts, Meyco bushir 
of wear.” 
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Gage Equipment 

120,000 

SNAP GAGES 


accurate in millionths 


tt 


at about cent each! 


A SET of 83 DoALL Gage Blocks plus the Gage Holders and 
Caliper Jaws illustrated gives you thousands of go and no-go snap 
and internal gages for a fraction of a penny each—in a jiffy. You get 
millionth accuracy and dimensional stability that you can depend 
upon. 


DoALL Gage Blocks are no luxury. They are reliable, econom- 
ical working tools every plant should have—dependable insurance 
against rejects. Ask to have a DEMONSTRATION in your plant. 
Call your local DoALL Sales-Service Store or write: 


THE DoALL COMPANY, 254 N. Laurel Ave., Des Plaines, Ill. 


NG 


gs 


MODERN MEASUREMENT CONTROL » 


Send for this new 20 page Bulletin de- 
scribing DoALL Gage Blocks and Acces- 
sories. Ask about DoALL Calibration 
Service for your present gage blocks! 


SALES-SERVICE 
STORES 


INDUSTRY'S 
NEW 
TOOLS 


foomey | 


| 


Machine Tools . . . Gaging Equipment . . . Tool Steel . . . Band Tools .. . Meral Working Supplies 


cost only slightly more than less accurate, 
limited capacity, homecraft type. 


Here It Is! Positively the 
World's Lowest Priced 


COMBINATION CONTOUR 
SAW AND BAND FILER 


There’s Nothing Like It. No Shop 
Can Afford To Be Without It! 


Produces maintenance parts, short run production parts, 
metal templates, special wrenches, wrench templates, 
cams, Spiral parts, irregular shaped stacked parts, and 
stamping, forming and trimming dies in minutes instead 
of the hours required by old methods involving milling 
shaping and hand filing. Does precision filing, file broach- 
ing and flash removal in 1/9 the time required by hand 
and 1 the time required by reciprocating filing machine. 
8 speeds, 92 to 4100 blade f.p.m. for accurate inside, 
outside and contour sawing of ali industrial materials. 


14" HIGH SPEED BAND SAW 


Operates at 4100 blade f.p.m. Saws 2 to 4 times faster. 

Single and 8-speed back-geared models for smoother, more 

accurate cutting of practically any material. Clears 85/e"’ 

under the guide. 

Strong, one-piece welded steel frame. Wheels and blade, 

except at cutting point, entirely enclosed. Blade guides 
adjust by a single control, and with full safety, even when machine is running. 


15" DRILL PRESSES WITH 
Ye" DRILLING CAPACITY 


50°% thicker, more rigid column. Guaranteed closer tolerances 
where they count. 20% larger quill, 2-1/16’ dia. Up to 
50% more bearing against side thrust on quill when deep hole 
drilling and routing. Rugged steel (not die cast) 6-tooth 
splined drive sleeve. Far more sensitive, powerful feed. 50 
high and slow speed bench and floor models. 1-2-3-4 spindles. 
Also complete line of popular price 1/2’’ capacity, 5-speed 
Drill Presses. 


SPINDLE SANDER-GRINDER 


Sands wood and does internal and external grinding of plastics, 
aluminum, masonite, brass, bronze, zinc and other metals up 
to six inches thick, straight and contours to as sharp a 
radius as 2 Ideal for patterns, templates, production 
Table tilts 45° two ways, by sensitive worm and rack; ac- 
curate, quick-reading scale for beveling, drafting patterns and 
core-box work. Handles 1 142", 2° and 3” abrasive 
sieeves. Oscillates 83 strokes per minute at 2,500 r.p.m., 
to produce perfectly smooth, scoreless work. 


24" x 5" HEAVY DUTY JIG SAW 


Cuts plumb when sawing curves. Cuts up to 5’’ thick. 
Handles blades 5°’ to 9’ long. 50% longer blade stroke 
cuts faster. Accurate, clean contour and straight cutting, 
inserted blade work, die filing, saber sawing and sanding. 
Blades turn 90 degrees for ripping long stock. Correct 
tensioning of tiny fret blades up to heavy-duty blades for 
metal. Table tilts two ways to 45°. 


— Prompt Delivery Through Industrial 


Supply Distributors — 


934 Central Avenue Toledo 6, Ohio 
Please send ( ) Boice-Crane Drill Press Catalog; ( ) Boice-Crane Band 
Filer Brochure; ( ) Boice-Crane Band Saw Brochure ( ) Spindle Sander 
Brochure ( ) Jig Saw Brochure. 

NAME 

FIRM 

STREET 

CITY & STATE 
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MoTcH & MERRYWEATHER 
SLITTING and SLOTTING SAW 


Better, but no higher priced 
M. & M. Master-Cut 
Strong tooth form 
clearance and flat 
binding. Firm clampi: 
cutting. Exclusive D 
: conventional key drive 
Less breakage with Dual-Drive! See your local deale: 


for quick service 


MOTCH & MERRYWEATHER MACHINERY CO. 


{ PENTON BUILDING . CLEVELAND 13, OHIO 


COMMAND OUR UNPARALLELED EXPERIENCE IN CIRCULAR SAWING... 2 
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SOUTH BEND 


14/2" LATHES FOR FAST 
PRECISION MACHINING 


South Bend 14-1/2’’ Lathes hold 
machining costs on work that re 
extreme accuracy. They are fast an 
to operate...and readily adaptal 
wide variety of jobs. Write for C 


SOUTH BEND LATHE 


Building Better Tools Since 1906 * South Ben Indion 
USE READER SERVICE CARD; INDICATE A-10-] 
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BOICE-CRANE COMPANY 
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STAINLESS. Regular drills averaged 
3 holes per grind in tough work- 
hardening stainless steel. We su 
No. 506 F Fast Spiral Drill with 


per grind. 


ihe - 
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DEPT. 1-F, 3950 CHESTER AVENUE 


CLEVELAND 14, OHIO 


New York Detroit Chicago * San Francisco 
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ABRASION. 76 taper shank drills 
on cast iron valve job were wearing 
due to abrasion. Changed surface 
heat treatment to suit their problem. 
Drill life increased beyond 

all expectations. 


special heat treatment and point service. 70 ears’ experience behind 
»+-Now get more than 90 holes our Red Shicld’ Service Staff. ..to help 


solve your metal cutting problems. 


Get in touch with your local Standard 
Tool Co. distributor. 


THE STAN DARD LINE: Drills « Reamers « Taps « Dies + Milling Cutters + End Mills + Hobs « Counterbores « Special Tools 


161 
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Grinding an ordnance part on the world's longest 
cylindrical grinder. On big jobs like this, where spoilage 
is so costly, the correct Norton wheels assure you the most 
consistently accurate results. 


A plunge-cut grinding job on a centerless grinder, show. 
ing use of a hand-operated sliding work rest. Units being 
ground ore high speed steel drills, for which wheels of 
Norton ALUNDUM * (fused alumina), in the correct grain 


Your 


It’s easier to 


GET MORE UNITS 


size and grade, give best results. 


* 


Or 


per dressing 
per hour 
per wheel 


WITH NORTON O. D. GRINDING WHEELS 


You want your cylindrical or centerless 
grinding wheels to produce exactly the re- 
quired tolerances and finish . . . in piece after 
piece ... hour after hour... with a minimum 
of dressing or replacement. 


With Norton wheels it’s easier to get these 
results. Here are the reasons: 


1. Norton Range of Specifications Covers All 
Your O. D. Jobs. Whatever your material or 
job specifications — in the complete line of 
Norton wheels for O.D. grinding you’re sure 
to find the one wheel with the right combina- 
tion of abrasive grain type and bond for top 
cutting performance and extra long wheel 
life — and Norton uniformity assures this top 
performance in every wheel. 
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2. Norton Applicational Aid Covers Your 
Grinding Problems. In practically every case 
your Norton Distributor can quickly tell you 
which types of wheels you need. Backing him 
is the Norton Abrasive Engineer in your 
area. And behind both is the Norton technica! 
staff, representing the resources and know- 
how of the world’s largest manufacturer of 
abrasives. 


3. Norton Stocks Cover Your Delivery Re- 
quirements. Your Norton Distributor keeps 
ample stocks of popular O.D. wheel types and 
sizes. Larger stocks are maintained in Norton 
warehouses in key cities throughout the 
country, and you can always count on promp! 
shipments from Norton Company's complet: 
stocks in Worcester. 


The Tool 
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lindrical grinding of four diameters at once. Here, 
se uniformity of wheels is vital — another good reason 
for choosing Norton grinding wheels with their proved 
ability to grind multiple diameters to exactly uniform size 


with a minimum of dressing. 


J 


Shaping a wheel by crush truing, with hardened steel 
crusher roll shown in raised position. Both Norton 
ALUNDUM* and CRYSTOLON* wheels con be crush 
ued, to give excellent results in this rapidly growing 
method of grinding intricate O.D. contours. 


ABRASIVES 


195] 


Making better products to make other products better 
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Through-feed grinding of hollow tubing in a centerless 
machine. Norton wheels are your best bets for peak pro- 
duction and quality in Q.D. grinding — on every type of 
material, from softest aluminum to hardest steel. 


J 


This handy, illustrated booklet gives you the essential 
facts of cylindrical and centerless grinding, answering 
many questions and providing convenient selection charts. 
Ask your Norton Distributor for The A.B.C. of O.D. Grind- 
ing, or write direct for Form 2006. NORTON COMPANY, 
Worcester 6, Mass. Distributors in all principal cities. 


*Trade-Marks Reg. U.S. Pat. Off. and Foreign Countries 
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economy priced 


The new Canedy-Otto CINCINNATI ROYAL RADIAL (3-foot arm, 7-inch colum! 


the features you need to handle up to 90% of your drilling requirements. It combine 


low cost with such high-priced radial features as: all-geared head, automaticaly 
pressure lubricated; 9 spindle speeds (30 to 1 overall ratio); 6 power fe« 
hardened transmission gears ... all shafts mounted on anti-friction bearings .-: 
ground tubular steel column mounted on two Timken tapered bearings . . . simp! 
trouble-proof column and arm clamps. . . hardened and ground head rail on arm... 


extra heavy base. Catalog CO-15 on request. 


CANEDY-OTTO DIVISION 
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Standard (or higher) 


Standard (fast) production with 
profits 


“standards” from stock 


“Specials” put you in the RED 


Standard design 
and purchase 


Standard tools 
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Self-Locking 


Knurled Flat Head Knurled Knurled Fully-Formed Precision- 
Socket Head Socket Cap = Point Socket Socket Head Pressure Plug Ground 

Cap Screw Screw Set te Shoulder Screw Dowel Pin 


STANDARD PRESSED STEEL CO. 


() 
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Standards” keep you in the BLACK 
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EFFICIENT—LOW (COST PRO 


means FADUSSELL 


LIMITED BUDGET | 
CCHERR INSPECTION 
LABORATORY 


coa MUST for all 


PRECISION 
WORK 


DEEP 
O. B. I. PRESS HORN PRESS THROAT 


SERVICE MACHINE COMPANY 


7627 S. Ashland Ave. 
USE READER SERVICE CARD A 20 


~ 
A COMPREHENSIVE 


SET OF MEASURING 
TOOLS AND INSTRUMENTS 


providing means for indisputable control 

of all precision work. 

THICKNESS, DIAMETERS, LENGTHS, PROFILE, 
SHAPE AND FINISH — Simple in construction, 
reasonable in price, and fully reliable for unerring 


accuracy and wherever possible independent of 
the human element of “feel”. 


SAFEGUARD YOUR PRODUCTION 
WRITE FOR DETAILS TO... 


GEORGE SCHERR CO., Inc. 


COMPLETE LINE OF PRECISION INSTRUMENTS 


200C LAFAYETTE NEW YORK 12,N.Y. 
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GET MORE PRODUCTION OUT OF YOUR | 
PRESENT POWER PRESS EQUIPMENT & .. Nothing like it! 
with the 3 
| rT. 


“5 FEED-O-MATIC 
POWER PRESS FEEDER 

installed on Any 


Secondary 
Die Operations 


Manufactured in 
all tapers. | t 


Fhe} 6 MT in stock 
] and points made 


to order. 
Ask your Supplier or Write for Literature. Points 


ROYAL PRODUCTS 


90 UNION ST. MINEOLA, N. Y. ; 


USE READER SERVICE CARD; INDICATE A-10-166-4 


50 100%, and 


CHAMPION 


© Makes operator's job easier safer Precision Expanding Mandrel 


© Increases die life 
*® Requires no special dies 


rinciple, this positive drive, quick ch e wo 


or less mandrel cuts handling time . quarantees concentricily +++ 
eliminates arbor pressing and collecting 


Lower cost production is assured with faster work, fewe' re ects 

less tool cost. Arbor is built for heavy loads. Sleeve clo t .003 

under and opens to .007” over nominal size. Positive p pre 

Write for vents overstrain. Holds tolerances of less than .0002 ws 
DIVISION OF EMHART MANUFACTURING COMPANY Standard sizes from 1/2 through 3. diameter, gr¢ d by 

Illustrated Booklet Builders of Precision a8 1/16”, fit your machine. Special sizes if required. More details 


POWER PRESSES and FEEDS Write Dept. TI 
Since 1889 HUDSON, N.¥. The WESTERN Tool & Mfg. Co., Springfie’ Ohio 
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FOR EVERY PURPOSE 
EVERY POCKETBOOK 


FLING MACHINES cqnTOUR MACHINES MACHINES 


¢Four models —16” throat. Variable ®@ Five models—precision machines for ®@ High speed—500 to 15000 F.P.M., 
| range 50 to 350 F.P.M. and general purpose band machining. 50 to fixed or variable. 16” to 60” throats. 


speed fran 


5 variable spee ‘onventiong 2 5 i 2ed saw- 
to 5200 F.P.M. Also available fixed 1500 F.P.M. variable speed for conventional 2 H.P. to 15 H.P. For high speed saw 
metal cutting. 1/4 to 2 H.P. Throat depths ing of non-ferrous metals non- 

peed. For small shops and experimenta 16” to 60”. These are multi-purpose ma- metallics, friction cutting ferrous sheet, 
tmodel work in large shops. chines— sawing, filing, polishing. plate up to 1”. 


MATIC” Every SHOP can have the benefits of DoALL band machining, the 
THE “CONTOUR fast, economical process that ‘‘slices’’ material apart instead of reducing 
INDUSTRY'S Most YSEFUL it to pile of chips. There is a line of DoALL Band Machines and Band 
ND 10 PRODUCTION Tools for precision cutting every material, every conceivable shape— 

sawing, line grinding, polishing, honing, friction sawing, cutting. For 
production, for maintenance, for toolmaking—there is a DoALL ma- 
chine to save manhours, material and money, to free other machines to 
work for which they are better suited. Find out what DoALL can do 
for you. Ask to have a DEMONSTRATION of a DoALL Band 
Machine right in your plant. Call your local DoALL Sales-Service 
Store or write: 


THE DoALL COMPANY © 254 N. Laurel Ave., Des Plaines, Ill. 


SEND FOR CATALOG > 


leatures and capabilities of all other 
hydraulic om, wider speed Learn about the complete machining facilities 
greate ty Pic. i 
eater tool variety, etc offered by modern DoALL Band Machines. 


shape. Use as all-purpose 
1—works faster, better; 


in utput per man. 27 
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[V3 actual size; Selector is in 3 colors] 


Here's how it works: 
To use the Selector, all you need know is the 
characteristics that come with the job: type and 
condition of material to be worked, the number 
of pieces to be produced, the method of working, 
and the condition of the equipment to be used. 
FOUR STEPS—and you've got the right answer! 
1. Move arrow to major class covering appli- 
cation 
2. Select sub-group which best fits applica- 
tion 
3. Note major tool characteristics (under ar- 
row) and other characteristics in cut-outs 
for each grade in sub-group 
4. Select tool steel indicated 
That’s all there is to it! 


Here's an example: 
Application—Deep 
drawing die for steel 


Major Class — Metal 
Forming—Cold 


Sub-Group — Special 
Purpose 


Tool Characteristics — 
Wear Resistance 


Tool Steel—Airdi 150 
One turn of the dial 
does it! 


And you're sure you're 
right!! 


Since the first announcement, hundreds of too! y 
users have received their CRUCIBLE TOOL sre 
LEcTorS. The comments received indicate that } 
handy method of picking the right tool steel ; 
from the start is going over big. 
“Handiest selector I’ve ever seen” 

“No more gambling on tool steel selection” 

“You're right, the application should 

the choice of the tool steel” ... and many. many mor 
favorable comments. 


You'll want your CRUCIBLE TOOL STEEL SELECTOR, It 
uses the only logical method of tool steel selection- 
begin with the application to pick the right steel! | 
the answer you get with one turn of the Selector d 
will prove satisfactory in every case, for the cruc 
TOOL STEEL SELECTOR covers 22 tool steels which { 
98° of all Tool Steel applications. ALL the tool s 
on the Selector are in Warehouse Stock . . . that m 


when you get the answer, you can get the steel . .. {as 


Write for your Selector today! We want you to! 
it, because we know you've never seen anything 
approaches your tool steel problems so simpl a 
logically. Just fill out the coupon and mail. Act noi 
CRUCIBLE STEEL COMPANY OF 
Building, New York 17, N. Y. 


AMERICA. Chrys 


Crucible Steel Company of America 
Dept. T, Chrysler Building 
New York 17, N. Y. 


Gentlemen: 
Sure! | want my CRUCIBLE TOOL STEEL SELECTOR! 


| 
| 
| 
7 Name Title 
| 


Branch Offices and Warehouses: ATLANTA * BALTIMORE * BOSTON * BUFFALO * CHARLOTTE * CHICAGO * CINCINNATI * CLEVELAND * DENY’ ° DETROIT 


HOUSTON, TEXAS * INDIANAPOLIS * LOS ANGELES + MILWAUKEE * NEWARK * NEW HAVEN * NEW YORK © PHILADELPHIA © PITTSBURGH ° 


ROCKFORD * SAN FRANCISCO © SEATTLE * SPRINGFIELD, MASS. © ST. LOUIS * SYRACUSE * TORONTO, ONT. * WASHINGTON, D. 
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| 2/7 drills hole {31/2 in.| deep 


in 18-8 stai 
in 18-8 stainless steel 
Tig 
Ei “ This was a slow and difficult job. There 


nS ae was considerable tool breakage, even though 
the operator made several pull-outs for chip 
relief on each hole. <> When a C@celand 
Service Representative was called in, he care- 
fully analyzed the set-up ...and recommended 
the CLE-FORGE High Speed Drill illustrated 
at the left. This is a stock drill with a heavy 
web, and with flutes designed for easy chip 
removal. Now — because of the greater 
strength and rigidity of this drill—the deep 
holes are drilled in one pass. Breakage 
has been greatly reduced. <> Whenever you 
have a drilling problem, get the advice of a 
Cleveland Service Representative. Contact our 


nearest Stockroom, or . 


Telephone Your Industrial Supply Distributor 


THE CLEVELAND TWIST DRILL CO. 

1242 East 49th Street Cleveland 14, Ohio 

Stockrooms: New York 7 * Detroit 2 * Chicago 6 « Dallas 2 + San Francisco 5 
Los Angeles 58 « London W. 3, England 


\ | | 
\ IBUTORS EVERYWHERE 
d. are reddy toserve yeo 


ice 


THE MARK ¥ OF QUALITY 


FOR YEARS 


ASK YOUR INDUSTRIAL SUPPLY DISTRIBUTOR FOR THESE AND OTHER Cleveland tools 
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LONGER SERVICE 


FROM TAPS ann REAMERS - 


You may be discarding taps and 
reamers long before they are worn out 
if you are throwing them in the junk 
heap simply because they are not do- 
ing perfect work 


Before deciding that they are no long- 

er usable, try them in a Ziegler Float- 

ing Tool Holder. In many cases you'll 

find that the trouble is due, not to the 

tool being faulty, but rather to a 

faulty setup. By using a tool holder 

which automatically compensates for 

spindle alignment inaccuracies of as 

much as 1/32" radius or 1/16” di- 

Types to fit ameter, you can quickly tell where the ang Tool and Die Manufacturing Company, Glenda}; 
pat os blame should be placed ‘ California, use Cerromatrix to anchor small punch 
in high-production lamination dies. They guarantee thes 


ping or ream- ‘ 
ing You'll save money on tools if you dies for 2,000,000 blanks minimum. 
check them with a Ziegler Holder be- 


fore throwing them away Punches are held vertically by cap screws and mountej 

in Cerromatrix. Very small punches are held by circula; 

Ww. M. ZIEGLER TOOL COMPANY washers outside and inside of punch, located in a \ 

groove ground in the punch. All small punches are guided 
13574 Auburn Detroit 23, Mich. through a fixed stripper with Nitrided inserts 


At least 1 of the length of the punches is held in Cer 
matrix. The photograph shows a die for rotor and stator 
blanks. It runs 135 strokes per minute. Eighty to eighty 
five thousand blanks are obtained per sharpening of di 
Send for literature. 


‘peve FLOATING HOLDER ® CERRO de PASCO Corporates 


Taps Reamers... eee 


31 Pine St. New York 5, N.Y 


WRITE FOR 
CATALOO 
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BRING YOUR CARBIDE PROBLEMS TO 


HARRISON, NE JERSEY 


BOOTH 


at NATIONAL METAL EXPOSITION 
DETROIT - OCTOBER 15-19, 195! 
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BALTIMORE, MD. 

Carey Machinery G Supply Co. 
3561 Brehms Lane, P.O. Box 206 
Telephone Broadway 1600 


CLEVELAND, OHIO 
Cutting Tools, Inc. 

16809 Euclid Avenue 
Telephone Ivanhoe 1-3737 


DALLAS, TEXAS 

Bill Lindsley Machinery Co 
3001 Elim Street 
Telephone PRospect 1521 


DAYTON, OHIO 

E. C. Hawk Company 

600 Wayne Avenue 
Telephone Fulton 8155 
DENVER, COL. 

Technical Service Co. 

408 Colorado Building 
Telephone KEystone 6618 


DES MOINES, IOWA 

lowa Machinery G Supply Co. 
313-317 Court Avenue 
Telephone 8-0123 


EAST ST. LOUIS, ILL. 
Nu-Way Machine & Die Works 
1231-35 Piggott Avenue 
Telephone Bridge 8378 
ELKHART, IND. 
"s Ernest, Holdeman G Collet, Inc. 
820 N. Ward Street, P.O. Box 12 
Telephone 3-2208 - 3-6164 
GRAND RAPIDS, MICH. 
: Manufacturers Supply Co. 

38 Commerce Ave., S. W. 
Telephone 9-8336 


195] FOR FURTHER INFORMATION, USE READER SERVICE CARD 


INDIANAPOLIS, IND. 
Indiana Mfrs. Supply Co. 
937-945 Fort Wayne Avenue 
Telephone Riley 2451 


KANSAS CITY, MO. 
Ernst Machinery Co. 
5531' Troost Avenue 
Telephone DEImar 9600 


LA CROSSE, WIS. 
F. W. Burns Machinery Co. 
332 Copeland Avenue 


LOS ANCELES, CALIF. 
Peck Steel G Die Supply 
4436 Long Beach Avenue 
Telephone Century 2-929] 


MILWAUKEE, WIS. 

F. W. Burns Machinery Co. 
1730 W. North Avenue 
Telephone FRanklin 4-1540 


MONTREAL, CANADA 

Cc. H. Smith G Company 
667 St. James Street | 
Telephone University 4427 


NEWARK, N. J. 

Schultz G Anderson Co. 
109 Edison Place 
Telephone MArket 2-4318 
Enterprise 6128 


NEW BRITAIN, CONN. 
Industrial Bench G Eq. Mfg. Co 
89 South Street 

Telephone 3-0726 


PORTLAND, ORE. 

Machinery & Tool Supply Co 
15th and Yamhill 

Telephone BEacon 6311 Ex. 226 


ROCKFORD, ILL. 

Rockford Industrial Steel Service 
718 Market Street 

Telephone 2-6658 


ST. PAUL, MINN. 

Sales Service Machine Tool Co. 
2363 University Avenue 
Telephone NEstor 8663 


SEATTLE, WASH. 

Machinery & Tool Supply Co. 
1927 First Avenue, South 
Telephone Main 6427 


SPOKANE, WASH. 
Machinery G Tool Supply Co. 
421 W. 2nd Avenue 
Telephone Main 2191 
SYRACUSE, N. Y. 

Burns Piping Supply Inc. 
415-417 S. Clinton St. 
Telephone 3-213] 
TOLEDO, OHIO 

Hage Industrial Corp. 
4010 Lewis Ave. 
Telephone Lawndale 1156 


TORONTO, CANADA 
Monarch Industries Ltd. 

10 Sword Street 

Telephone Randolph 7469 
WASHINCTON, D. C. 
Carey Machine G Supply Co. 
2361 Sherman Ave. N.W. 
Telephone Dupont 2204 


INDICATE A-10-171 


? | 
reliable service for the Stamping Industry 
: 
| | 
E. A. BAUMBACH MFG. co. a 
‘ 
N 
1 


They are terrifically popular with 
your trade because the six staggered 
cutting edges are scientifically de- 
signed to give a shearing cut and 
thus eliminate all chatter. 

Made in 12 sizes in all degrees; also 
supplied as sets in strong Kit-cases. 


GROBET FILE CO. of AMERICA, NC. 
421 CANAL STREET, NEW YORK 13, N. Y. 
NEW YORK CHICAGO MONTREAL 
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A COMPLETE LINE OF BASIC 
PRECISION INSPECTION 


RAHN 
BLACK 
GRANITE 


ACCURACY 
TO .00005” 


SHELVES 
OF INDUSTRIAL 
SUPPLY DISTRIBUTORS 


po. 
~ 


SURFACE PLATES — ANGLE PLATES — PARALLELS — 
STRAIGHT EDGES 
Warp-free, Rust-free, Bump-free, Extra Hard, Super Smooth 
FREE RAHN GRANITE SURFACE PLATE CO. 
TRIAL! 635 N. Western Dayton 7, Ohio 


USE READER SERVICE CARD: INDICATE A-10-172-3 
TO SAVE GAGES WORTH 
$1,000.00? 


Ail CL2OWOAL 
GAGE LUBE 


makes costly precision tools and gages 
on gage costs! (Names on wear longer! Yes, 300% 
request.) to 800% longer! 


« 2—10 times longer use. 
No dimensional change. the deal 
« Non-gumming ; Non-loading 4 
« Reduces scrapped parts. 12 Four-oz. bottles..... 

Rust inhibiting. | Pint bottles, each... 


PROTECTIVE COATINGS, INC. 
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Mounting Width of Miller 
“Square Design” > 


Mounting Width of Average “Bolted” 
Circular Designed Cylinders 


Air and 
CYLINDERS... 


The SQUARE DESIGN of Miller Cylinders saves up to 25% of 

i mounting space, permitting more cylinder power in the same 

: space and easier, more convenient installation in “tight spots.”’ 

a. Thus, in many cases, machines and equipment can be designed 

; more compact and less costly by using Miller Cylinders. Hours 

of drafting time can be saved — as only a few straight lines 
show any view on drawings. 


The illustration at upper left shows graphically how four Miller 
Cylinders can be mounted, bore for bore, in the same space 
required for three average “‘bolted”’ circular designed cylinders. 
in SG Some Miller bore sizes permit even greater space-savings. 


Other important standard features of all Miller Cylinders in- 

ae clude: solid steel heads, caps and mountings, hard chrome 

c ive plated piston rods, dirt wiper seals, and other ‘‘quality” fea- 

€ tures as shown in illustrated bulletins sent FREE on request. 

Remember, too, that Miller Hydraulic Cylmders (2000-3000 
psi) meet the J. I. C. Hydraulic Standards. 


Write for illustrated cylinder bulletins A-105 and H-104 


COMPLETE MILLER CYLINDER LINE INCLUDES: AIR CYLINDERS, 114" to 20" BORES, 200 PSI OPERATION; LC 
PRESSURE HYDRAULIC CYLINDERS, 1%" TO 6" BORES FOR 500 PSI OPERATION, 8" TO 14" BORES F 
250 PSI; HIGH PRESSURE HYDRAULIC CYLINDERS, 142" TO 12" BORES 2000-3000 PSI OPERATION. 
MOUNTING STYLES AVAILABLE 


MILLER MOTOR COMPANY 


2010 N. HAWTHORNE ° MELROSE PARK, ILL. 
AIR AMD MYORAULIC CYLINDERS ACCUMULATORS - COUNTERBALANCE CYLINDERS BOOSTERS 
CLEVELAND — PITTSBURGH — PHILADELPHIA — DETROIT — YOUNGSTOWN — BOSION 
HARTFORD —NEW YORK CITY — DAYTON— ST. PAUL— FORT WAYNE—INOIANAPOLIS 
MILWAUKEE — NASHVILLE — SEATTLE — LOS ANGELES — SAN FRANCISCO — BALTIMORE 
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Now You Can Have All the 
Advantages of Machine Lapping 


—at a reasonable price 


Flat lapping a pump housing 
for an oil-tight seal. 


Low in cost — economical to operate and main- _ for cylindrical pieces) are interchangeable in only 
tain—this new lapping machine is ideal for high a few minutes time. Plain plate standard; grooved 
precision work both in the tool room and in plate $22.50 extra. 
small lot manufacturing departments. It is a high 


Mail this coupon today for a copy of the Taft- 
grade precision machine tool in every respect 


Peirce 24" Rotary Lapping Machine bulletin with 
The lapping area is a full 24” in diameter; plates — detailed information on machine and accessories. 

are of close grained cast iron, heat treated and 

precision ground to ensure permanent flatness. 

The spindle is roller bearing mounted, and THE TAFT-PEIRCE MANUFACTURING COMPANY 

the base construction is of extreme rigidity. WOONSOCKET, RHODE ISLAND 


Please send me a copy of your bulletin on the Taft! 


The plates (grooved for flat work or plain 


Name 


Street 


City 
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esh-roasted Chisels 
Costly Breakage 


Middle West had long 


of-thumb heat-treater 


number of chisels they 
he quit abruptly. No 
felt about his depar 
egan to break as many 
dav. 


hurriedly sum 


appalling break 
hed brittleness of the 
ted heat-treater hadn’t 
eved this condition. 
went on to explain 

a d to be tempered after 
ere was no. suitable 
ent in the foundry 

he answer. “Tell you 
one of those eleetre 
cost only about 

nd they'll give you a 
bout 250 to 500 F. 


reman Was dubious 

the chisels do any 

roaster and put 

surprise it cured the 

week they averaged 

sel a day. The roaster 
time, 

es fail because they 

atter hardening. 

e Lempermg tem 

h causes the same 

ther aportant pot: 


hetore they coo!) 
perature. Usually it’s 


cool below 150 I. 


Cold-heading Die Steel 
Takes a Real Beating 


Maybe you’ve seen a cold-heading ma 
chine in action, forging bolts, rivets, 
screws, and other products at high speed 
The tools and dies which do the cutting, 
gripping, and heading have to be seen at 
work to be appreciated, Minute after 
minute, day after day, they withstand 
continuous terrific pounding. 

Giood cold-heading die steel—used for 


the solid, open, and header types of dies 


must have a hard, long-wearing sur ; 
face, reinforced by a tough core. The 
hard, wear-resisting case must be deep 
enough to prevent sinking or upsetting 
and tough enough to absorb heavy pound 
ing without chipping or spalling. 
Cold-heading die steel is one of ou 
special-purpose tool steels. It took quite 
few years to work out the right carbon mate in eleanliness and freedom trom 
content, depth of hardness, and grain injurious detects. 
ize, For example, we've found that a We eall it Bethlehem NN Cold-lead 
shallow-hardening steel is best for header ing Die Steel. It’s really tops for this 
dies up to 2-in, diameter; for larger dies kind of punishing service. Like to know 
deep hardening stee] longer more about it? Address your request to 
we. Both are fine-grained tool steels, our Publications Department, Bethle- 
made ever so carefully to insure the ulti hem, Pa. Ask tor Booklet 261. 
ne’ Our Tool Steel Engineer Says: 
=, 


, = IY A modified oil-quench gets rid of scale on air-hardening tool steels 


Some toolmakers object to air-hardening steels do not begin to transform, or 
steels because a thin, adherent scale may harden, until they reach 400 F or less 
form during the air-quench. Avoiding Hlowever, air-hardening steels must 
this seale is really easy. not be quenched in oil long enough to 

(Quench the tool or die in oil until it 


900 to 1000 then 


cool them down below the temperature at 
just loses color... which transtormation takes place. Tf this 
cool it in air to about 150 F, followed by precaution is ignored, erackinge of the 
the usual tempering operation. The oil tool is likely to result. 
quench will “throw” the seale. But the Air quenching, of course, results in the 


tool won't crack, because air-hardening minimum amount of distortion, 
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Assured Ba PRECISION BUILT 
Accuracy TAPPING MACHINES 


TUKON TESTER 
MICROHARDNESS TESTING | PRECISION SERVICE 


Researchers and scientists Fully automatic cycle 
accept TUKON’s precision and ‘ 


Lead Screw control with 
repeated accuracy 


rapid traverse. 
@ Where minute indentations and extreme accuracy ; 
are necessary, the TUKON Microhardness Tester meets Long wearing instant 
the most exacting requirements. A sensitive mechanically reversing clutches 
or electrically controlled system, with microscopic viewer, All 
is employed. moving parts 
On hardened steel, length of indentation with 100 run in oil bath. 
gram load is .0016”, depth only .00005’; very small metal- 
lic crystal areas can be tested. TUKON models are avail- 
able for testing delicate watch parts to properly prepared 
specimens of heavy machinery parts. TUKON is necessary Quick changeover to 
in every metallurgical department. handle various jobs. 
Information on the correct TUKON Microhardness 
Tester for your work will be sent on request. Just give Can be used with single 
us details of the job. spindle or with multiple 
spindle heads 


Speed changes by S« 
lective Gearing. 


With or without auto 
matic indexing fixture 


MECHANICAL INSTRUMENT DIVISION KA MAN 
AMERICAN CHAIN & CABLE MFG. CO. 
23-1, Park Avenue, New York 17, N.Y. MANITOWOC, WISCONSIN 
USE READER SERVICE CARD; INDICATE A-10-176-1 USE READER SERVICE CARD; INDICATE A-10-176-2 


. Theres an ACME VISE 
Hand Finishing Bottlenecks FOR ANY JOB! 


with PORTABLE - ELECTRIC 
RECIPROCATING TOOLS 


ONE TOOL- UNLIMITED USES 
— 


You have your choice of 11 Bench Vise sizes— 


LAPPING from 2” to 6—Light or Heavy Duty—/nter 
changeable Ground Jaws. 


These handy tools will cut out many tedious — : 
hand filing and finishing operations—tn- Combination Pipe and Bench Vises available 
crease Production—Produce Uniform Work. with 342”, 412” or 5” Jaws. 


By installing Acme 


Light in weight—Delivers Vg Vises Now, you get longe 
or 38” fixed stroke at 1000 lite—greater holding po 
strokes per minute—operates , outstanding performance 


on 110 volts AC or DC. 75 W. BROADWAY NEW YORK 7, N. ¥. hard usage. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-176-3 The Tool eineer 
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Renews 
customer contact 


Turning the tables 


The 40-hour week is tough on your salesman. He can't 
reach all the people he should see. They haven't got the 
time to talk to him in THEIR place of business. 


Produces inquiries 
and leads 


But there is one place where they do have time 
to talk to him— where they even ASK the salesman 
for a sales talk. 


That time and place is at the particular Exposition which 
covers your own and your prospect's trade and industry. 


Your prospects know that at these expositions 
they will find the latest and best products available 
in their and your field. They spend the time—plus 
millions of dollars—just to put themselves in a 
position where YOU can tell them about YOUR 
product. 


Are you taking advantage of the opportunity? 


ASTE INDUSTRIAL EXPOSITION 
March 17-21, 1952 Chicago, Illinois 


American Society of Tool Engineers 


NS 10700 Puritan Avenue Detroit 21, Michigan 


Uctohs 1951 


enables you to actually 
demonstrate your products 
| 
= j 
pens new markets for you 
guilds 
contidenc® 
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Index of The Tool Engineer Advertise:< 


OCTOBER, 1951 


The Index to Advertisers is published as a reader service. Although every precaution 
is taken to assure correct listing, no allowance will be made for error or omission. 


Ace Drill Bushing Co. 


136 Federal Products Corp 
. 138 Fellows Gear Shaper Co. ..... 
sie 176 Firth Sterling Steel & Carbide Corp 
Allegheny Ludlum Steel Corp. 1) 
Ee American Broach & Machine Co. ( 
Division of Sundstrand Machine Tool Co. .............. 122 
a American Society of Tool Engineers .............. . 123-154-177 Glenzer, J. C., Co. 
Ames Precision Machine Works Gorham Tool Co. 
4 — Greenfield Tap & Die Corp. 
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A Automatic Steel Products, Ine. Grobet File ¢ ompany of America 
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Baird Machine Co. The 35 Hannifin Corp 
Balas Collet Mfe. Co. ...... Hardinge Brothers, Ine. 
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SWARTZ TOOL PRODUCTS CoO. INC. 


13330 Foley Ave. Phone WE 3-1522 Detroit, Michigan 


Specializing in all types of holding fixtures 
for machine shop production. 


MANUFACTURERS OF STANDARD 
SWARTZ DRILL JIGS AND 
FIXTURE LOCKS 


REPRESENTED BY: 


SYRACUSE LOS ANGELES 
Arthur Irvine Technical Broaching Co 
CLEVELAND NEW ORLEANS 
Production Tool Co Engineering Sales Co 
MILWAUKEE 
Geo. M. Wolff Co 
HOUSTON-DALLAS 
Engineering Sales Co BOSTON 
CHICAGO A. R. Shevlin G Co 
Ernie Johnson TOLEDO 
PITTSBURGH Peerless Tool Service 
Tool E Product Co 
A two station index fixture to drill a circle of <a nai 
Close spaced holes in shaft flange. Lower Morgan Tool Equipment Firth wy Tools, Ltd 
Cc It, Ont. 
changed for various length parts. Top hes 
Plate «lamps part with standard lock. WRITE FOR CATALOG 941 
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proved on 
every machine 


“CB” MASTER COLLET 
U.S. PATENT NO. 2,228,337 


Balas Master Collets for all 
multi-spindle automatics from 
capacity and over. 


MODEL “‘A” 
MASTER PUSHER 


Pr 


Balas Master Pushers for all 


sizes of automatics furnished 
with steel, cast-iron, bronze 
or hardened Meehanite pads 
depending on the require- 
ments of the job. 


Most standard sizes of Master Collets 
and Master Pushers are carried in 
stock for immediate delivery to you. 


WRITE FOR 
CATALOG 50 


Balas Master Collets reduce set-up time be- 
cause they are front loading ...the pads are 
easily changed without disturbing the setting 
of the collet. They run truer, grip tighter and 
work faster, increase your production and lower 
your costs regardless of the make of machine 
or type of material you use. In addition, Balas 
Master Collets handle stock to full capacity of 
the machine, thereby reducing collet inventory. 


nt 


Balas Master Pushers eliminate lost production 
time by permitting rapid change-over from 
one stock size to another by merely changing 
pads. The unique design and construction of 
these pushers guarantee long trouble-free 
operation. Balas Master Pushers solve your 
difficult feeding jobs and speed up your pro- 
duction. They have proved to be outstanding 
“time -and-money-savers” on all types of 
machines in thousands of large and small 
plants throughout the nation. 


—BALAS COLLET MANUFACTURING ‘0. 


1560 EAST 27th STREET CLEVELAND 14, O'!0 


WORLD'S LARGEST MANUFACTURER OF COLLETS EXCLUSIV 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-180 The Tool gineer 
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Style 85 Precision Two- 

pel Far Grinder for grind 

forms of jet engine blades. 
achine 


Jet Blade Roots 


O-WHEEL FORM GRINDER 
GIVES FINE FINISH, HIGH PRODUCTION 


This production-proved Ex-Cell-O Precision 
Two-Wheel Form Grinder finishes roots of jet 
engine blades with speed, economy and 
precision. It is fully automatic except for 
loading, unloading and pushbutton starting. 


Two 24-inch diamond-dressed grinding 
wheels are used, the work reciprocating between 
them. Dovetail or pinetree forms of various 
sizes can be ground economically from semi- 
finished and rough forgings. Work reciprocation, 
wheel feed to finish size, coolant control, 
unclamping, wheel retraction, and wheel 
dressing are all done in an automatic cycle. 


machine es two wheels to grind both 
sides of the root form simultaneous!, 


Controls are so simple that unskilled 
operators can do this high precision work. 
For more information and complete 
specifications contact Ex-Cell-O in Detroit. 


Dovetail and pinetree forms, in various sizes, 
ground from rough forgings. 


MANUFACTURERS OF PRECISION MACHINE TOOLS o CUTTING TOOLS 
RAILROAD PINS AND BUSHINGS « DRILL JIG BUSHINGS e AIRCRAFT 
AND MISCELLANEOUS PRODUCTION PARTS ¢ DAIRY EQUIPMENT 
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Lowest 
DE- 


per 


Cut finished gear costs and raise output at 
the same time—with Sheffield #380 Series 
Gear Deburizers which offer the following 
advantages. 


% Burr or chamfer spur, helical, hypoid, 
bevel and herringbone gears, also, multiple 
start worms, up to 7” O.D. (Model #381 will 
handle gears from 6” to 12” O.D.) 


% Operate on automatic or continuous cycle 
generally without clamping the work gear, 


% Use simple, low cost standard tool bits 
which are easily sharpened on the face 
angle only. 


* Interchangeability of tooling with minimum 
down time. 


* Small, compact, low cost machine requires 
minimum of setup and changeover time—and 
practically no maintenance. 


* Direct drive assures positive in- 
dexing. 


| Write for specifications #B-380-50 
| —or call your Sheffield 
Representative. 


corpo! 
Dayton 1, Oh: 
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